Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



,i„.ab, Google 



?X.i'.l 8feSl.<,.2, 



„,.„., Gc 



ogle 



Dijiimab, Google 



,i„.ab, Google 



,i„.ab, Google 



jiGoogle 



'» MINEB*f^^»^« 



THE BRIDGEWATER TREATISES 



POWER, WISDOM AND GOODNESS OF GOD 
AS MANIFESTED IN THE CREATION. 



TREATISE VI 



OlOLOeT AND MIMBIULOOY CONBIDBBSD WITH REFERINCE T 
NATnUL TnOLOaT. 



BY THE REV. WILLIAM BUCKLAND, D. D. 



IN TWO VOLVJIEB. 

VOL. II. 



D,g,i„.ab, Google 



" Let m tftke » Stme]' of the ptincip&l FKbriek, vii. the TtmugnGoni 
Globa itieir; & moM rtupendom work m ereiy particolaT of il, which doth 
no leu ajrgraadixe its Maker tiaa tvetj carious complete work doth its 
WorkiDBE. Let n* cut our eyei here enct liMia, lot ui raniack Jl the 
Globe, let oe with the jreateit accuiacj iaspect every par^t thereof, eeaich 
out the inmoit eecreta of any of UwwaMDreB, let ue eiuniiM Ibem with iJl 
our {SDgee, meanue them with our nicest rates, pry into them with onr 
microscopes end most esquisife iutniaeBa, stUt we find tbem to bear, 
testimony to their inliDite Workman." 



"Could the body of the whole Earth - • be sobmitted to Ilie Eiunination 
of our Senees, were It not too big and disproportioned for our Inquiries, too 
unwieldy fbr the Management of the Eye and Hand, Uiere is do question 
bnt it woold appear to as as curious and well-contrired a frame as that of a 
human body. We ahonld m« the taase Concatenation and Subserviency, 
the same Necessity and Usefblnesa, the same Beauty and Harmony in all 
and every of its Farts, as what we. diiciiver in the Body of erery lingte 
Animal." , sricTiToa, no. 5*3. 
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EXPLANATION OP THE PLATES. 



Introductory Notice, and Description of the Oeol<^cal 
Phenomena Ohstrated hy Plate I. 



Ppate 1, 

Is an imaginary Section constructed to express, by the 
insertion of names, and colours, the relative positions of the 
most important classes, both of unstratified and stratified 
rocks, as far as they have yet been ascertained. It is found- 
ed on many series of accurate observations, on several lines 
taken across Europe, between the British islands and the 
Mediterranean Sea. Although no single straight line exhi- 
bits every formation complete in the full order of succession 
here represented, no fact is inserted for which authority 
cannot be found. The near approximation of this synoptic 
representation to the facts exhibited by an actual section, 
may be estimated by comparing it with the admirable sec- 
tion across Europe, published by Mr, Conybeare in the Re- 
port of the Proceedings of tiie British Association for the 
Advancement of Science, 1833, and frith his sections of 
England, in IHiillips and Conybeare's Geology of England 
and "Wales. 

The chief merit of the above Section is due to the Ta- 
lents of Mr. Thomas Webster ; it is founded on a more 
simple section whidi has for several years been oaed by 
him in his lectures, and which exhibits the reladons of 
the Granitic and Volcanic rocks to the stratified formations, 

VOL. II. — 1 
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3 SXPLANATIOn OP PLATE I- 

and to one another, more intelligibly than I have ever seen 
expressed elsewhere. This original drawing by Mr. Web- 
ster has formed the ba^is of the present enlarged and im- 
proved section, into which many important additions have 
been introduced by the joint suggestions of Mr. Webster 
and myself. The selection and arrangement of the animals 
and plants is my own ; they have been drawn and engraved 
(together with a large proportion of the woodcuts) by Mr. J. 
Fisher, of St Clements, Oxford. 

For facility of reference, I have numbered the principal 
groups of stratified rocks represented in the section, accord- 
ing to their most usual order of succession ; and I have de- 
signated by letters the cry^talHne or unstratified rocks, and 
the injected masses and dikes, as well as the metallic veins, 
and tines of fracture, producing dislocations or faults. The 
crowded condition in which all the Phenomena represented 
in this section, are set together, does not admit of the use 
of accurate relative proportions, between the stratified rocks 
and the intruded masses, veins and dikes by which they 
are intersected. The adoption of false proportion is, how- 
ever, unavoidable in these cases, because the veins and dikes 
would be invisible, unless expressed on a highly exagge- 
rated scale. The scale of height throughout the whole sec- 
tion is also infinitely greater than that of breadth. The 
plants and animals also are figured on no uniform scale. 

The extent of the different formations represented in this 
section, taking then* average width as they occur in Europe, 
would occupy a breadth of five or six hundred miles. A 
scale of heights, at all approaching to this scale of breadth, 
would render the whole almost invisible. The same cause 
makes it also impossible to express correctly the effect of 
valleys of denudation, which are often excavated through 
strata of one formation into those of another subjacent for- 
mation 
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EXPLAHATIOK Or PLATE I. 3 • 

As it would encumber the section to express Diluvivm, 
wherever it is present, it is introduced in one place only, 
which shows its age to be more recent than the newest of 
die Tertiary strata; it is found also lodged indiscriminately 
upon the surface of rocks of every formation. 

Granite. 

In our early Chapters we have considered the Theory 
which refers unstratified rocks to an igneous Origin, to be 
that which is moi^ consistent with all the known Pheno- 
mena of Geology, and the facts represented in the Section 
now before us are more consistent with the Postulates of 
this Hypothesis, than with those of any other that has 
hitherto been proposed. I have, therefore, felt it indispen- 
sable to adopt its language, as affording the only terms by 
which the facts under consideration can be adequately de- 
scribed. 

Assuming that Fire and Water have been the two great 
Agents employed in reducing the surface of the globe to its 
actual condition, we see, in repeated operations of these 
agents, causes adequate to the production of those irregular 
Elevations and Depressions of the fundamental Rocks of the 
Granitic series, which are delmeated in the lower Region of 
our Section, as forming the basis of the entire Superstructure 
of stratified Rocks. 

Near tfie right extremity of this Section, the undulating 
surface of the fundamental Granite (a. 6.' a. 6. a. 7. a. S.) is 
represented as being, for the most part, beneath the level of 
the Sea. 

On the left extremity of the Section (a. 1. a. 2. a. 3.) the 
Granite is elevated into one of those lofty Alpine ridges, 
which have affected, by their upward movement, the entire 
aeries of stratified Rocks. 

Corresponding formations of Primary and Transition 
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Strata, are represented as occurring (m each side of dD& ele- 
vated Grauitei which is apposed to have broken through, 
and to have carried up with it to their present elevated and 
highly inctiaed position, strata that were once continaous 
and nearly horiiODtal.* 

The general history of Elevation appears to be, that 
mountain chains of various extent, and various direclionsr 
have been formed at irregular intervals, during the d^M)si- 
tion of stratified rocks of every age ; and that Granite had, 
in many cases, acquired a state of solidity before the period 
of its elevation. 

Within the primary Granite, we find other forms of Gra- 
nitic matter, (a. 9.) which appear to have been intruded in 
a state of fusion, not only into fissures of the older Granite, 
but frequently a^so into the Primary stratified rocks in con- 
tact with it, and occasionally into strata of the Transition 
and Secondary series, (a. 10. a. 11.) these Granitic injec- 
tions were probably in many eases, contemporaneous with 
the elevation of the rocks they intersect ; they usually as- 
sume the Condition of Veins, terminating upwards in small 
branches; and vary in dimensions, from less than an inch, 
to an indefinite width. The direction of these veins is very 
irregular: they sometimes traverse the Primary strata at 
right angles to their [Janes of stratification, at other times 
they are protruded in a direction parallel to these planes, 
and assume the form of beds. Some of the relations of these 
Granitic Veins to the rocks intersected by them are repre- 
sented at the left extremity of the Section, (a. 9.f) 



■ Cases of Granite thus clevsled at > period poslerior to Ihe depoution of 
Tertiuy Strata, occiu in the Eutem Alps, where the Tranulkm, Seconda- 
Ty, and Terliaiy strata have all partaken of the same elevation which raised 
the central aiis of the ciystalUne Granitic rocks. See Geol. Trans. N. S. 
Vol. m. PI. 36. Piff. 1. 

\ In the Granite at the right extremitr of the Section, the gttf 
nltic veins trt amitteJi because tlieic incertioo would interfere vith 
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XXFtAJfATIOH OF FUTI I. 5 

A. 10. npresoQta a dike and protruded loass of Granite, 
intersecting and overlying slrati$ed rocka at the Primary 
and Transitioa series. A. 11. represents the rare case of 
Granite interwcting Red SandstMie, Odile, and Chalk.* 

Sienile, Porphyry, Serpentine, Greenstone. 

Closely allied to Granite Veins, is a second series of 
irregularly injected rocks, composed of Sienite, Porphyry, 
Serpentine, and Greenstone (b. c. d. e.) which traverse the 
Primary and Transition fonnatioos, and the lower regions 
of the Secondary strata ; not only intersecting tbem in vari- 
ous directions, but often forming also overlying masses, in 
places -where these veins have terminated by overflowing 
at the surface, (b'. c'. d'. e'.) The crystalline rocks of this 
series, present so many modifications of their ingredients, 
that numerous varieties of Sienite, Porphyry, and Green- 
stone occur frequently in the products of Eruptions from 'a 
single vent. 

The scale of our Section admits not of an accurate repre- 
sentation of the relations between many of these intruded 
rocks, and the strata they intersect ; they are all placed, as 



the repNsenUlioa of (he injectioni of Bualtic and Volcanic malter which 
that porlion of the aeclion i> intended to illualrate. 

■ An example of the rare Ffaenomenon of Graiii(« intruded into the 
Ch»lk fbrmatioo, in Ih'e hit] of 3l. Martin, near Pont de la Foa in the Pyre- 
Bee>, ii deactibed bj M. Dufrenoy in the Baltetia de la Sociitd Gtologiqus 
de France, Tom. 2. p. 73. 

Al WeinbOhIa, near Meiaaen in Saiooy, ProC Wci»i has aacerlained tha 
preaence of f^ianite abore alrata of Ctialkl and Prof, Nanman atatix, that, 
near Oberan, Cr«taeeous locka are eoiered by Granite, and that near 
Ktdteila and Neiderfebre, (he Cretaceoua rocka rest horizontally on Granite ; 
■t both Iheae plaeea the Limestone and Granite are entanjrted in each other, 
and irregular portiona and veina of bard Limestone, with green grains and 
GretaceoDB foaslli, are hera and there embedded in (he Granite. 

UehtBeche. Geol, Manuel. 3d Edit. p. 33^ 
I* 
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9 EXFLIKATION OF tLAtt !• 

if they had been injei^ed, either at the thue of, or after the 
elevation of all the strata, and had produced but little (Ua* 
turbance in tbe rocks through which they an protruded. 
It should however be understood, distinctly, that some In- 
jections may have preceded the elevation of Strata to their 
present height, and that numerous and successive eleva- 
tions and injections, attended by various degrees of frac- 
ture and disturbance, have prevailed in various localities 
during all periods, and throughout all formations; from the 
first upraising of the earliest Primary rocks, to the moat 
recent movements produced by ousting Volcanoes. M^ 
£lie de Beaumont has discovered probable evidence of no 
less than twelve periods of elevation, affecting the strata of 
Europe. 

Examples of the fractures and didocMions attending these 
movements, and ^oducing faults, are refveseuled in our 
Section by the lines designated by the letter L Some of 
these fractures do not reach to the present surface, as they 
affected the lower beds at periods anterior to the deposition 
of more recent strata, which cover unconformably the sum- 
mits of the earlier jractuies.. (See 1. 1'. P, P. 1'. 1'.) 

BasaU. 

A third series of Igneoas Rocks is that which has formed 
dikes, and masses of Basalt and. Trap, intruded into, and 
overlying formatkins of aU ages, from the earliest Granites 
to the most recent Tertiary Strata. These basaltic rock» 
sometimes occur as Beds, nearly parallel to the strata, into 
which they are protruded, after the manner represented in 
the carboniferous Limestone of our Section, f. 2. More 
frequently they overspread the surface like expanded sheets 
of Lava. Our section gives examples of Trap undei" all 
these circumstances. At f. 1, it intersects and overlies- 
Primary strata; at f. 3. f..3..f. 4. f.. 5.. it stands in similar 
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EXnAMAnON OF n^TK I. 7 

relations to Tranai^n and Secondary strata ; f. 6. represents 
an example of an extensive eruption of Basaltic matter, 
over Chalk and Tertiary strata, accompanied by an intru- 
sion of vast irregular masses of the same materials into the 
body of the subjacent Primary and Transition rocks. 

f. 7. represents strata of columnar Basalt) immediately 
beneath streams of cellular Lara, in regions occupied also 
by craters of extinct Volcanoes, f. 8. represents similar 
beds of columnar lava m the vicinity of active Volcanoes. 

Trachyte and Lava. 

The fourth and last class of intruded rocks, is that of 
modern volcanic Porphyries, Trachytes,* and Lavas. The 
undeniable igneous origin of rocks of this class forms the 
strongest ground-work of our arguments, in favour of the 
igneous formation of the older unstratilied and crystalline 
rocks ; and their varied recent products, around the craters 
of active Volcanoes, present gradations of structure, and 
composition, which connect them with the most ancient 
Porphyries, Sienites, and Granites. 

The simplest cases of volcanic action are tfiose of Tra- 
chyte {g. 1.) and of Lava (i. 5.) ejected throng apertures 
in Granite ; such cases prove that the source of volcanic 
fires, is wholly unconnected with the pseudo-volcanic re- 
sults of the combustion of coal, bitumen, or sulphur, in 
stratified formations, and is seated deep beneath the Primary 
rocks.t 

* The appelUtian of Tiachjte hu been giren la & To]GB.iiic Forphy ry, 
uuitUj contiuiiiDg Crjalik of gl&My ielipar, and reioaikaljlj harsh lu the . 
toaeh, (henoe iti Dame from *{■;(» ;) it doe> not o«cui in Britain, but 
abaands in tbe neighboafhood of almoet aS •xtinct and actire valcanic oia- 
tera. 

'I' The occurrence of anguUt frspnmt* of ftltered Graoile, embedded ia 
Pillari of columnn Lan, in tbe valle/ sf Haapezat in tbe Atdfcbe, ahsw* 



iiized by Google 



tXTLAXiTtOV OP ILATI » 



Craters. 



Our section rqn«sent8 three cases of Volcanic craters ; 
the most simple (i. 5.) rising through Granite, or stratified 
rocks, Kt the bottom of the sea, and accumulating craters^ 
which, like those of Lipari and StromboU, Sabrina, and 
Graham Islands, are occasionally formed in various parts 
of the ocean.* The second case is that of volcanoes, which, 
like Etna and Vesuvius, are still in acticHi on the dry land, 
(i. 1. to i. 4.) The third is that of extinct volcanoes, like 
those in Auvergne, (li*. h*.) which, although there exist no 
historical records as to the periods of their last eruptions, 
show by the perfect condition of their craters, that they 
have been formed since the latest of those aqueous inunda- 
tions, that have affected the Basalt and Tertiary strata, 
through which they have burst forth. 

One great difference between the more ancient Basaltic 
eruptions and those of the Lava and Trachyte of existing 
volcanoes, is that the embsion of the former, probably taking 
place under the pressure of deep water, was not accompa- 
nied by the formation of any permanent craters. 

In both cases, the fissures through some of which these 
Eruptions may have issued, are abundantly apparent under 

Ihil tbeie ftaj^menti were probabJ; torn off dnring tbe upward pauige of 
tbe Lava through tnaVarm in Iha sordid Grsnits. 

At SraTeneire, near Chimant, > atrciDi of Lktk itill retnini the exact 
finm ID which it iunad through a Gaaiire in the lida of a moant&in of Granite, 
and Orel Bowed' tha aabjacent valley. Moat accurate repieaantationa of Ulii, 
and- man; aimilarproducttoDa of Volcanic Emptiana from. Ihe Granite of thia 
Diatrict may l>e aeen in Mr. Poulelt Scrope'a inimitable FanoiamicViewaof 
tbe Volcanic formationa of CMtral France.. 

•■ Within the laib few jeara, the Volcanie Cooea oC Sabrina in tba 
Atlantic, and of Graham Iiland in the Mediterranean, hare risen inddentj^ 
in the aea and been aoon. kvelled and. diinerted b; the WaTM.. 
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the form of Dikes, ^ed with materials similar to those 
which form the masses that have overflowed in the Vicinity 
f^ each Diie,* 



Changes effected by the Igneous Rocki, on the Strata in 
contact with Aem. 

The peculiar condition of the rocks that form the side 
walls of Granitic Veins and Basaltic Dikes, affords ano- 
ther ai^nrnent in favour of their igneous origin; thus 
wherever -the early i^ate rocks are intersected by Granitic 
Veins (a. 8.) they are usually altered to a state approxi- 
mating to that of fine-grained Mica-slate, or Homblend- 
slate. 

The secOTidsry and Tertiary rocks also, when th^ are 
intersected by basaltic Dikes, have frequently undergone 
some change; beds of Shale and Sandstone are indurated, 
and reduced to Jasper; compact Limestone and Chalk are 
converted to crystalline Marble, and Chalk-tJints altered 
to a state like that resulting from heat in an artificial fur- 
nace.! 

In all these cases, the Phenomena appears to be through- 
out consistent with the theory of igneous Injection, and to 
be incapable of explanation on any other Hypothesis that 
has been proposed. A summary statement of the probabi e 
relations of the Granitic and Trappean RocXs to the other 
materials of the Globe, and to one another, may be found in 
De la Beche's Geological Researches, 1st Edit. Pag. 374, 
et seq. 

* In many Dikei (be uitlerinla biTB been variousl; modified, by 
their moda of cooling, antt iiSet fron the niHen whieh oTerflowed the 

t Eiaiiifdea of tbii kuid occur on the aidei of Baultic Dibee inleneoliiiS' 
CUIkia tboCaanly of Anlrim, and in the Mud of RsKbllD. SeeUeol. 
Traoa. LoodoD, O. S. vol. iii. p. SIO. pL 10. 
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Explanation of Letters and I^grtres used in the references 
to unstrat^d and crystalline Rocks in Plate 1. 

a. Granite. b. Sienite. c. Porphyry, 

d. Greenstone, e. Serpentine. f. Basalt, or Trap, 

g. Trachyte. h. Products of Extinct Volcanoes, 
i. Products of Active Volcanoes. 

a. 1, — a. 3. Mountains of Granite, raised into lofty ridges, 
IVom beneath Gneiss and Primary SJates. 

a. 4. Granite intermixed with Gneiss. 

a. 5. — a. 8. Granite, subjacent to stratified rocks of all 
ages, and intersected by volcanic rocks. 

a. 9. Granite Veins, intersecting Granite, Gneiss, and pri- 
mary Slate. 

a. 10. Granite Vein, intersecting Primary and Transition 
rocks, and forming overlying masses at the surface.. 

a. 11. Granite Vein intersecting Secondary strata, and 

overlying Chalk.* 

b. Dikes of' Sienite. 

b. 1. Overlying masses of Sienite. 

c. Dike of Porphyry. 

c. 1. Overlying masses of Porphyry. 

d. Dikes of ancient Greenstone. 

d. 1, Overlying masses of the same. The Rocks repre- 

sented by d. and e. often pass into one another. 

e. Dikes of Serpentine. 

e. 1. Overlying masses of Serpentine. 

f. Dikes and intruded subterraneous masses of Basalt. 

f. 1. to f. 7. Masses of Basalt protruded through, and 
overlying strata of various ages. 

* In the localitj' qaoled ta the Exptanatien of Plain, Vol. II. p. 5, the 
Graoite which eomei to the iDrftce over the Chilk, i* not coveted b/ T^rti- 
Bty depuitei, u repietenled in oat seotion, PI. 1, 
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f. 8. Basaltiform products of Modern Yolcafloes. 

g. Trachyte forming Dikes. 

g. 1, Trachyte forming overlying Domes. (Puy de 

Dome.) 
h. 1. h. 3. Lava of extinct Volcanoes, forming undisturbed 

Cones. (Auvergne.) 
i. — i. 5. L>ava, Scoriie, and Craters of active Volcanoes. 

(i. 1.— i. 4. Etna. 1.— 5. Stromboli.) 
k.-^k. 34. Metalliferous Veins. 

k. 15'. Lateral expansions of Veins into metalliferous 
cavities, called by the Miners Pipe Veins, or Flats. 
1. — I. 7. Faults, or fractures and dislocations of the strata. 
The continuity of stratiiied Rocks is always inter- 
rupted, and their level more or less changed on the 
opposite sides of a fault 
It is unnecessary here to give detailed descriptions of the 
3S divisions of the Stratified Rocks represented in our Sec- 
tion. Their usual Order of Succession and Names are 
expressed in their respective places, and detailed descriptions 
of their several characters may be found in all good Trea- 
tises on Geology. 

The leading Groups of Formations are united by colours, 
marking their separation from the adjacent groups ; and the 
same colours are repeated, in the headings above the figures 
of Plants and Animals that characterize the several series 
of Formations, to sho'rt' the extent of the strata over which 
the Organic Remains of each Group are respectively dis- 
tributed. 

Although the deposites of Peat Bogs, and Calcareous Tufa 
are of loo local a nature to be generally included in the 
series of a^(Uyied Rocks, they are represented in the Sec- 
tion (Figs. 31, 3S,) because they sometimes operate locally 
to a considerable extent in adding permanent and solid 
matter to the surface of the Globe. 
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I4st of the Karnes of the PlavU an£ Animeh, rtf reseated in 
Pi. I. to denote the prevaiHng l^fpes of Vegetable and 
Animal Life, during the formation of the three great divi- 
«U)f» (^ strat^ied Sockt, 



r. recent, {.fossil. Ad. B. Adolphe Brongniart. 
L. lAndUy. Kg. jE|f asm. P. Page cf Vol. I. 

Remains in Transition Strata. 

L4KII TLANTB. 

' I. Araucaria. Norfolk Island Pine. r. &■ (. P. 364. 

2. Equisetum. r. & f. P. 346. 

3. Caiamites nodosua. f. (L. PL 16.) 

4. Asterophillites comosa. f. (L. 108.) 

5. Asterophyllites foliosa. f. (L. 25.) 

6. Aspidium. r. Pecopteria. f. 

7. Cyathea glauca. Tree Fern. r. (Ad. B. Hist. Veg. 

Foss. PI. 38.) P. 349. 

8. Osmunda. r.* Neuropteris. f. 

9. Lycopodiura cernuum. r. (from Mirbel.) P. 350. 

10. Lycopodium alopecuroides. r. (from Mirbel.) P. 360. 

11. Lepidodendrott Sterabeigii. f. 
IS. Lepidodendron gracile? f. 

13. Flabelliform Palm. r. (from Mirbel.) Palmacites. f. 

UARIHE AinHAI.S AND PLANTS. 

14. Acanthodes. f. Ag. 

15. Catopterus. f. Ag. 

16. Amblypterus. f. Ag. 

17. Orodus, estinct Shark, f. (imajpnary restoration.) 

* An error in thia £gore repreieiita the fiuctiGcatioa m bruiching fironi 
the talleat frond, loslead of rtiiii|[ bj a Hpsials tacKii from the root. 
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18. Cestracion PhiDippi, Fort Jackson Shark, r. (Phillip.) 

P. 220.* 
18'. Palatal Tooth of Cestacion Phillippi. r. 

19. Tooth of Psammodus, from Derbyshire limestone, f. 
19'. Tooth of Orodus, from Mountain limestone, near 

Bristol, f. 

20. Calymene. f. ) 

21. Paradoxus, f. > Trilobitea. P. 295. 
32. Asaphus. f. ) 

23. Euomphalus. {. 

24. Producta. f. 

25. Spirifer. f. 

26. Aclinocrinites. f. (Miller, P. 96.) P. 314. 

27. Platycrinites. f. (Miller, P. 74.t) 

27'. Fucoides circinatus. f. (Ad. B.) From Tran»tion 
sand-stone, Swede». 

28. Caryophyllia. r. &. f. 

29. Asti«a. r. & f. 

30. Turbinolia. r. & f. 

Remains in Secondary Strain. 

LANIl FLAHIB. 

31. Pinus. r. &£. 

32. Thuia. r. & f. 

33. Cycas circinalis. r. Cycadites. i. 

34. Cycas revoluta. r. Cycadites. f. 

35. Zamia horida. r. Zamia. f. 

36. Dractena. r. Allied to Bocklandia and Clathraria. f. 

37. Arborescent Fern. r. P. 350. 

38. Pteris aquilina. r. Pecopteris. f. 

* This tiink is the onlf known limg repreKnUtire of the extinct genus 



f Fig. 37. In moat, if not ill the ipetiei of PUycrinitei the •»» are 
Mibdirided) thef- are not to in this figure, M fron it! small nie tber could not 
well be repreiented. The figure ia intended to give only & genenJ idea of 
tbenhject 
VOt. n. — 3 



iiizedbyGoOgle 



14 BznaiuiioK 07 puts u 

39. Scolopeadrium. r. Timiopteru in Odile fScarixv 

rough, f. 

LAND AMIHALS. 

40. Didelphys. r. Stoneofield date, 2 small Bpecies. f. 

41. Dideiph;'s. r. Cheirotherium? f. P. attS. 

42. Pterodactylus brevirostris. f. 

43. Pterodactylus crassirostris. f. 

44. Gavial. r. Allied to Teleosaurus. f. 

45. Iguana, r. Iguanodon. f. 

46. Testudo, Land Tortoise, r. Scales of Tortoises, at 

Stonesfield, Oxon. f. Footsteps of Tortoises, Dum- 
fries, f. 

47. Emys. r. Soleure. f. 

46. Buprestis. r. Stonesfidd. f. 

49. Libellula. r, Solenhofea. f. 

HABim: ANIIIAI.8, AIO) PLANTS. 

50. PJesiosaurus. f. 

51. Ichthyosaurus, f. 

52. Marine Turtle, r. At Luneville, in Muschel Kalk. f, 

P. 196. 

53. Pygoplerus. f. (Ag. "Vol. I. PI. I>. 8.) InMagnesian 

Limestone. 

54. Dapedium, in Lias. f. 

55. Hybodus. f. Extinct genus of Sharks. (Imaginary 

restoration.) 

56. Loligo. r. Lyme Regis, f. 

57. Nautilus Pompilius. r. Many species, f. 

58. Ammonites BueMandi. f. Peculiar to Lias. 
69. Astacus. r. & f. 

60. Limulus, King Crab. r. Solenhofen. f. 

61. Ti^ooia. f. New Hollaid. r. 
63. Ophiora. r. & f. 

63. Asterias. r. ds f. 
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64. Echinus, r. & f. 

65. Apiocrinites. f. 

65". Fucoides recurves, f. (Ad. B. Hiat. Veg, Foss. 
PL 5. Fig. a) 

Remains in Tertiary Strata. 

LAHD PLAHTfi. 

66. Mauritia aculeata. r. (Martius, T. 44.) Falmaeites. 

Lamanoais. f. F. 166. 

67. Elaeis guineensis. r. (Martios, T. 56.) Fruita of 

Pinnate PalmB. f. P. 386. 

68. Cocos nucifera. r. (Martius, PI. 62.) Fossil Cocoa- 

nut, Sheppy, Bmuels. P. S86. 

69. Pinus, Pine, r, & f. 

70. Ulmus, Elm. r. & f. 

71. Popolus, Poplar, r. 4c f. 
73. SaKi, Willow, r. &.. f. 



Birds. 

73. Scolopax, Woodcock, r. & f. 

74. Ibis. r. &f. 

75. Tringa, Sea Lark. r. & f. 

76. Cotumix, Quwl. r. & f. 
T7. Strix,Owl. r. &f. 

78. Buteo, Buzzard, r. & f. 

79. PhalacroGorax, Cormorant, r. Felecanus. f. 

EejOilet. 

80. Emj^, Fresh-water Tortoise, r. & f. 

81. Trionyx, Soft Tortoise, r. & f. 

82. Crocodilus, Crocodile, r. & f. 

Mammifers. 

83. Vespertilio, Bat. r. & f. 

84. Sciurus, Squirrel, r. & f. 

85. Myoxusi, Dormouse. i.Stt 



iiized by Google 



EXPLANATION OF PLATE I. 

i. Cafltor, Beaver, r. & f. 

'. Genetta, Genet, r. &. f. 

). Nasua. Coati. i, &.{, 

t. Procyon, Racoon, r, & f.. 

). Canis Vulpes, Pos. r. & f. 

1, Canis Lupus, Wolf. r. &, f. 

!. Didelphys, Opossum^ smalL r. fit. f.. 

t. Anoplotherium coounune. f.. 

I. Anoplotherium gracile. f. 

K FalfGotberium magnum. C 

i. Paleeotherium mifius. f. 



HAEINE ANIUALS.. 



MoSushs. 



Genera of Shells most 
characteristic of the' 
Tertiary Periods 



'a. Planorbis. r. & f. 

b. Limntea. r.& f. 

c. Conus. r. & f. 

d. BuUa. r. & f. 

e. CypriBA. r. & f. 

f. AmpiiUaria. r. & f^ 

g. Scalaria. r. & f. 
h. Cerithium.. r. & f.L 
i. Cassis, r. & f.. 
j. Pyrula. r. & f. 
k. Fusua. r. & f., 
1. Voluta. r. & f. 
m. Buccinum. r. & f. 
n. Rostellaria. r. & f. 
Mammifers. 

97. Phoea, Seat. r. & f. 

98. Trichechus, Walrus, r. & f. 

99. Delphinus Orca, (Phoctena^ Cuv.) Grampus, r. Del- 

phinus. f. 

100. Manatus, Lamantin. r. & f. 

101. Balrona, Whale, r. & f. 
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LAHD AMiHALS.* 

Birds. 

102. Cohmiba, Pigeon, r. &: f. 

103. Alauda, Larii. r. & f. 

104. CorvUB, Raven, r. tt f. 

105. Anas, Duck. r. & f. 

Mammifen, 

106. Alces, Elk. r. & £ 

107. Elat^us, Stag. r. & f. 
106. Bos Urus, Bieon. r. & f. 

109. Bos Taurus. Ox. r. & f. 

110. Lepus, Hare. r. & f. 
rill. Urus, Bear. r. & f. 

J 112. Mustela, Weasel, r. & t 

I 113. Hyaena, r. & f. 

Lll4. Felis, Tiger, r. & f. 

(115. Sua, Hog. r. &f. 

llfi. Equus, Horse, r. &. f. 

117. Rhinoceros, r. &; f. 

118. Hippopotamus, r. & f. 

119. Elephas. r. Mammoth, f. 

Animal of the present Epoch, supposed to have recently be- 
come extinct. 

laO. Didus, Doda r. & f. 
The bones of the Dodo have been found under lava of 
unknown age in the Isle of France, and in a cavern in the 
Island of Roderigue. See Zoological Journal, 1828, p. 554. 
Loudon's Mag. Nat. Hist. Vol. II. p. 442. and London and 
Edin. Phil. Mag. Dec. 1832. 

» Many of the following genera occur both in the second, third and fbmlh 
fi>nn«tion« of the TetUarj aerie*, and alio in CawM, Ki»»«re^ and Diln- 
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Plate 3. V. 1. p. 64- 

A. Jaw of Didelphys, Bucklandi (Magnified to twice nat- 

size,) in the Colltectibii of W. I. Broderip, Esq.. and 
described by him in the Zoological Journal, V. Ill- p. 
408, PI. XL (Broderip.) 

2. Second molar tooth magiiified. 

5. Fifth molar tooth still farther magnified. 

B. Fragment of lower Jaw of a small Didelphys from 

Stonesfietd, in the Oxford Museum, (magnified one- 
third.) This jaw has been esamined by Cuvier,. 
and is figured by M. Prevost, Ann. de Sci. Nat. Avr. 
1825, p. 389, PI. 18. The removal of a part oi the 
bone displays the double roots of the teeth, in their 
alveoli, and the form of the teeth shows the animal 
to have been insectivorous. (Original.) 

4. Fourth molar tooth magnified. 
9. Ninth molar tooth magnified. 

C. 1. Lower Jaw of Binotherium giganteum, (Tapirus- 

Giganteus, Cuv.) The length of this Jaw, including 
the Tusk, is nearly four feet. V. I. p. 110. (Kaup.) 

5. Lower Jaw and part of upper Jaw of Dinotherium< 

medium. (Kaup.) 

3, Jaw of DinotherJum medium, exhibiting the Crown of 

five molar teeth, most nearly resembling those of a. 
Tapir. (Kaup.*) 

* All iheae unique reiOBiDBof Di n other ium are preserved. in the MniMiin 
bI DurmaUdt) they were found in a Sand pit containing marine ahells at 
Epplesheim near Alwj, about forty miles N. \V. of Darmeladl, and ara de. 
Bctibed by Profeasor Kaup. 

Bonea of Dinotherium have lately bion found in Tertiary Friih-uattr 
Kmeatone, near Orthea, at the foot of the Pyrenees; and with Ihem, remaiai 
of a new Genus, allied to Rhinoceros i of aeveral unknonn apecica of Deer, 
and of a Dog, or Wolf, the eiie of a Lion. 

Our ftgurea of Dinolberium aro copied from tba Atlu of KaupV Deaeri^ 
tioD d'OaHmena fonilee ds Hammit^es,. Datmatadt, 1832-3. 
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Pi^te3. V.I. p. 70. 

Imftginary restoration of four species of Pachydertnalai. 
found in the Gypsum Quarries of Mont Martre., (Cuvier.) 

Plate 4. V. I. pp. 70, 73. 

Nearly pwfect ^eletons of the four species of fossil ani- 
mals, whose restored t^ures are given in. the last Plate.. 
(Cuvter.) 

Plate 5. V.I. p. 112. 

>. Skeleton of Megatherium, copied from Pander and 
D' Alton's figure of the- nearly perfect skeleton of this 
animal, in the Museum at Madrid- 

8.. Bones of the Pelvis of the Megatherium, discovered by 
Woodbine Parish, Esq..near Buenos Ayres, and now 
placed in the Museum of the Royal College of Sur- 
geons, London. The bones of the left hind-leg, and 
several of those of the foot, are restored nearly to 
their natural place. (Original.) 

3. Front view of the left Femur. 

4. Prcnt view of the left Tibia and Fibula. 

5. Bones of the foot, imperfectly restored. 

5'. Large ungual bone, supposed to be that of a Toe of 

the hind- foot. 
6^ — 11~ Teeah of Megatherium^ 

Erom tba neu «ppBixinwtion.of this anim&l 1o.the living Tipir, we m»y 
infer thtt it wu furnished with a Frobo9<ns,.by means of which it cDnvej^ed 
U its mouth the Ve^tables it raked from the bottom of Lakes and Blvers 
by its Tii^s uid Cbws. The bifid ungaal bone (K*iip, Add, T»b.llr) 
diKorered with the other remtilns of Dinalherium, tiavin^ the remirkkble 
bifuiution which is fbund in no \iviag Quadrupeds, except Pangolin^ seems. 
to have borne > Claw, like that of these animals, possessing peculiar advan- 
Ugiei foe the puipoaeofscrspingand digging; and indicating functions, cot>- 
currentwith-those of the Tusks and Scspulx. (see Vtrf. I. FagellO.^ 
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12, 13. Annour supposed to be that of Megatherium.* 
14 — 19. Annour of Dasypus and Chlamyphorus. 

Plate 6. V. 1. p. 118. 

1. Sections of Teeth of Megatherium, illustrating the re- 
lative dispoaitioDs of the Ivory, Enamel, and Crusta 
petrosa, or Ccementum. (Original Clift.) 

3. Posterior surface of a caudsd vertebra of Megatherium 
exhibiting enormous transverse processes. On its 
lower margin are seen the articulating surfaces 
which received the chevron bone; the superior spi- 
nous process is broken off. Y. I. p. 121. (Sir F. 
Cbantrey. Original.) 

Plate 7. V. I. p. 133. 

Ichthyosaurus plalyodon from the Lias at Lyme Regis, 
discovered by T. Hawkins, Esq. and deposited in the Bri- 
tish Museum, together with all the other splendid fossil re- 
mains that are engraved in his memoirs of Ichthyosauri 
and Plesiosauri. This animal, though by no means fult 
grown, must have measured twenty-four feet in length. The 
.extremity of the tail, and left fore paddle, and some lost 

* Hr. Darwin has recenlty discarered the Remains ot Heg;ilherium along 
in extent of neariy hx hundred miles, in s North and Soiith line, in the great 
Mndjr plains of Pampas of Buenos Ajres, accompanied by bonei aad Teeth 
of at least fire other Quadrupeds. He lias also found that the Bones of this 
Aiumal are so often accompanied b}! those of the Mastodon angustiden% as 
to Icare no doubt that these two extinct species were contemporaiy. 

I leant from Professor Lichstenstein, that a fresh importation of Bone* of 
Megatherium, and bony armour has lately been sent to BerUn from Buenos 
Ayna, and that there remains no ruom to doubt that some portion of Ihia ar- 
mour appertained to the Megatherium. 

It appears Teif probable, from more recent discoveries, that aCTeral other 
latge and smsll animals, armed trith a similar coat of mail, v 
tants of (he same landjr regions with the Hegatbeiiiun, 
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fragments of the rest of the skeleton, are artificially restored . 
(Hawkins.) 

Plate 8. V. I. p. 135. 

1. Skeleton of a young Ichthyosaurus communis, in the 

collecticHi of the Geological Society of London, found 
in the Lias at Lyme Regis. (Scharf. Original.) 

2. Ichthyosaurus intermedius, from Lyme Regis, belong-. 

ing to Sir Aslley Cooper. (Scharf. OriginaL) 

Plate 9. V. I. p. 135. 

1 and 2. Ichthyosaurus tenuirostris, from the Lias near 
Glastonbury, in the collection of the Rev. Dr. Wil- 
liams, of Bleaden, near Bristol. The position of the 
ribs is distorted by pressure. )Scharf. Or^^aL) 

3. View of the right side of the head of the same animal., 

(Original.) 

Plate 10. V. I. pp. 135, 137. 

1. Head of Ichthyosaurus platyodon, in the British Afu-. 

seum, from the Lias at Lyme Regis, copied from 
Sir E. Home's figure in the Phil. Trans.. 1814. 

2. Copied from Mr. Conybeare's figure, (in the Geol. 

Trans. Lond. 0. S. PL XL. Fig. 11.) showing the 
analogies betwem the bones of the head of Ichthyo' 
- saurus, and those which Cuvier has marked by cor- 
responding letters in his iigure of the head of the 
Crocodile^ 

3. Two of the bony plates in the sclerotic coat of the 

Eye of Ichthyosaurus platyodon. 

4. Circle of bony plates in the Eye of the snowy Owl.. 

(Yarrel.) 

5. Circle of similar plates in the Eye of the golden Baglei. 

(Yarrel.) 
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6. Front tow of bony jJates in the Eye of an ^wiM. 

7. Profile of the same. 

8. Two of the fourteen con^nent scales of the same. 

I owe these last three figures to the kindness of Mr. Allis 

of York. 

A 1, 3, 3, 4. Petrified portions of the skin of a small 

Ich&yosaunu, from the Lias of Barrow on Soar, 

Leicest^shire, presented to the Ox&rd Muaeum, by 

the Rev. Robert Gutch, of Segrave. (Original.) 

In Fig. 1 ; a, b, c, d, are portions of ribs, and e, f, g, h, 

are fragments of sterno-coatal bones (nat. size.) 
The spaces between these bones, are covered with the 
TODUiins of skin ; the Epidermis being represented by a deli- 
cate film, and the Rete mucosum by fine threads of white 
Carbonate of Lime; beneath these the Corium, or true 
skin, ia preserved in the state of dark Carbonate of Lime, 
charged with black volatile matter, of a tutumicons and 
oily consistence. 

2. Magnified representation of the Epidermis and Rete 
mucosum. The fine superficial hnes represent the 
minute wrincles of the Epidermis, and the subjacent 
larger decussating lines, the vascular net-work of the 
Rete mucosum. 
In Fig. 3, the Epidermis exhibits a succeasicm of coarser 
and more distant folds or wrinkles overlying the 
mesh-work of the Rete mucoBum. 
In Fig. 4, the Epidermis has perished, and the texture 
of the fine vessels of the Rete mucosum is exhibited 
in strong relief, over the black substance of the sub- 
jacent Corium, in the form of a net-work of white 
threads.* 

* Nothing certaia has hitherto been known reipecUn^ tba dermal 

coTering of the Icbthjoeaari; il might b&va been conjectared that 

' thete reptitei were incassd with horny icalea, like Liurds, or that 

tkeir ikia wera Mt with dMOMl bwiei, like thaw wt the bMk of Cra< 



,l,z.:lbyGOOglC 



tXTLiStXlOM OF PLATE 11. 



Plate 11. V. I. p. 138. ' 

1. Side View of the head of an Ichthyosauros, marking 

by corresponding letters, the analogies to Cuvier'3 
figures of the same bones in the head of die Croco- 
dile. (Conybeare.) 

2. Posterior part of a lower jaw of Ichthyosaurus com- 

munis, in the Oxford Museum. (Conybeare.] 
3 — -7. Sections presented by the component bones of Rg. 

3 in fractured parts above each section. (Conybeare.) 
8. View of the lower jaw "of Ichthyosaurus seen from 

codiles ; bat u tbe hornf scbIm of Pishei, and dermal bone* of Crocodilesn 
animila are preserved in the Bamo Lias with the bonei of Ichthjoaauii, ne 
Bu; infer thst if the lattec animala had been fbriuihed with an; ■imilar 
appendogea, these wotild also have bem preierved, and lon^ era this dls- 
-eorered, amoog the ntuneroiu nnaiHi thai h*v« beea ac Bindaouel; ooUeoUd 
timm the Lias, Thej would eeitainly have been fouDd in the case of the 
iadiTidnol now before ua, in which even the Epidermis, and ve^ls of the 
Rets MncasDm have escaped deitraction. 

Similar black patches of petrified skin are not unfrequentl; finind attached 
to the akeletons of Icblbyoeeuri from Lyme B^[ia, bat no temuDi from any 
other soft parts of the bodj have yet been noticed. 

Thp preaeivalioD of the akin ahowa tlut a ahorl interval only elapsed be- 
tween the death of the animal, and its iDterment in the moddj sediment of 
which the Lias is composed. 

AmoDf living reptiles, the Betraehian* afford an eiample of «a 
ordn in which the skin is naked, having- neitber scaks or dermal 

Ib the caM of Lizards and Cnicodilei, tha scaly, or bony coverings protect 
the skin from injary by friotion against the bard sabsUnces with wluch 
they ire liable to come into contact Upon tbe land ; bat to the Icbthyasaari 
which lived exrindvel; in the sea, there wonM seam to hare been n» nore 
need «r the protection of scales or dennol bones, than to t)>e naked skin of 
theCetaoea. 

In tlM os«e of PlesioMitri also, Ota nan-diicevery of t)is remains <rf any 
dermal appendages with the perfect skeletons of animals of that gcnas, 
leads to a. Mm^sr iaftrenoe, that they too hftd a naked skin. The same 
n^ativfl arfaoMot applies le tbe flying Reptile Family of Plerodao- 
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S4 EXPIAHATIOH OF PLATES 1}. IS. 

beneath, exhibiting the course of its over-lapping 
bones. (Conybeare.) 

A. Tooth of a Crocodile, showing the incipient absorp- 

tion of the hollow cone which forms its base, from 
the effect of pressure of a new tooth rising beneath. 
(Conybeare.) 

B. Similar effects shown in the transverse section of the 

upper and lower jaws of an IchthyosauruB. (Cuvier.) 

C. Example of the same kind of absorption produced by 

the pressure of a new tooth, on the base of an older 
tooth in the jaw of Ichthyosaurus. (Conybeare.) 

Plate 12. V. I. p. 142. 

1. Sternal Arch and Paddles of Ichthyosaurus. See V. I. 

p. 182, Note. (Home.) 
H. Sternal Arch of Omithorhynchus. (Home.) 
3, 4, 5, 6. Occipital and Cervical Bones of Ichthyosaurus, 

from the Lias at Lyme Regis.* (Original.) 

* Sir Philip de Malpae Grej Egerlon hu pointed out aoma beinlifal el- 
amplEE, hitherto mmoticed, in the Atlu uid cerTical Verlebne of Icbtbjo- 
SBuri, of pecDliir mechsnictJ contriTances to support vai tegult-te the idotg- 
menta of their enorinoiu hoadR. (See I«iid.uid Edin. Phil.Mag.Nov. 1S35. 
p. «4.) 

Fig. 3, B. representa the Builar portion of the Occipital bone of a very 
luge and aged Ichthyoeannli, from the Liai of Ljme Regii, (icale oie- 
eighth.) The nearlj' heouspherical procen (a) articulated with a oom- 
parativelf ahallow aocket in front of the Atlaa, (4. a.) and this ball and 
■ocket, or Daiieraal joint, gave freedom of motion and anpport to a weighty 
head. 

Fig. i. Atlu and Azia of a Tory yoong luhlhyoaaura*, <two-third* ofnat. 
aiic) Theae bonea adhere together by two nearly flat aur&oea, admitting 
of the leaat fleinre of any of the Tertebro in the whole body, bat giting the 
greateit atrength to that part of the Galomn, where atrength rather than 
flexure waa required. 

On Ih^nftiioi' margina of the Atlaa and Aoa, and third oerrieal Tertehn, 
are triangular facata artkolating with three atroBg wedg».ahaped aah-Tert» 
bral bonea (c) hitherto nndeaeribed. 
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EXn.ARATION OF PLATES 12. 13. 35 

A. Hollow conical Vertebrte of a fish. (Original.) 

B. C. D. Vertebra of Ichyosaurus. See note, V. I. p. 

S13. (Home alid Conybeore.) 
D. a. g. £. a. g. Spinous processes, showing the peculiar 
articulation of their annular portions, with the Ver- 
tebne, to be adapted to increase the flexibility of the 
spme. See Note, V. I. p. 134. (Home.) 



Plate 13. V. I. p. 149. 

Skeleton of a small Ichthyosaurus, from the Lias at Lyme 

Fig. 4, b. Obliqae triuigular fteet on ths lower margin of th« &oat of the 
AUu; thii beet articoloted wilii the fint aiib-vertabral wedge, j^ced be- 
tween the Allu and Oecipat 

Between the AUu and AzU, the two ■ub.Terlebral ftceti fbrmed a tnan- 
gular dTilj for the reception of a lecottd wedge (Fig. 4. c.) and a limiltr, 
bat iniaUer eaviiy received another wedfe of the «ame kind, between ibe 
Axil and third Virtebra, This third wedge gave len aapport to the head, 
and, admitted of more extenmve motion than the aecond. All theae time 
wedg«-*haped honei ate isen neatly b their natural podlioa in a apeeioien 
dom Ljrme Regit, in the Collection of Sir P. G. Eger too. 

Fig.4'. flrat sub-TGrtebral wedge, auxiliary lo the onterier oavi^ of tbo 
Atlaa, in completing the articniating aot^et for the baailai prooenoftlM Oc> 
eiptit (3. ft.) 

4. a. Cieicent-ahaped front of the fiiat anb-Tertebral wedge. 

4'. b. Head of the lainB Wedge. 

4'. c. Obtoso apex of the aame, articolatiDg with the triangalar frontal 
&cet of the Atlai (4. b.) Id yoong animaJi this frontal fiwet ii nearly 
smooth and flat ; in older animals (3. b'.) it la rugged and fhrniwed. This 
articulation must have given to the Arst sol>-veTtebtal wedge great power 
ai a stay or prop, to teeiit the downward preesure of the head, at the same 
time laulitatiag the rotatory movementi of the Occipital bone. 

Fig. i, c. Second inb-Tertebtal wedgo articolatiDg with the triangalar 
cavity fSM'mBd by the marginal ftceta of the Atlai and Axis. This second 
Wedge acted as a strong prop lupporting firmly the lower portion of the 
Atlas, and at the same time admitting the small amoont of motioa here re- 

c'. Head of the snti-verlebral wedge (c) strengtlMned by a prajeetlng 
boas of solid bone. 
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Regis, preaeoted to the 0:^ortl Muaeura by Viacoont Cole, 
enclosiag witlun its ribs scales, and digested bones of Fisbeer 
in the state of Coprolite. This coprolitiQ mass seems nearly 
to retain the form of the stomach of the animal c, Coracoid 
bone, d. Scapula. «, Humerua. f, Radius, g, Uhia. (Scharf. 
Original.} 

Plate H. V, I. p. 152. 

Skeleton of the Truuk of a small Ichthyosaurus in the 

Fi{. 5. Ne>rl; fl&t arliciittr surface of (probabl;) the Ibird ceivictt vcn 
tebn of the Bome luge Individaal u fig. 3. Thu niTrtce of the booe has 
<Hll7 ft siimII o;lindrical deprcauoD at ita centre, iu«t«ad of the deep, cornea) 
cop of tba DMra BeiiblB lertcbtK, C. B. E. 

Near its upper margia is a wedge-ahaped elevation (b) and neu tbe iofe- 
riot margm, a nolch or faitow (a.) These salient and re-enterijig portions 
artieolated with correspondiog deprcHioDs and projection* on the sur&ce of 
the adjaoent rertebra, and aoted as pirota, admittinf a limited amount of la- 
teral vibrations, and at tbe Hme time preventing anj (tip, or dislocation. 

Fig. 6. Concave sOifice of Fig. 5.; the wedge-shaped projection near ita 
lower margin (a) most bats articulated with a corresponding groove or 
depression on tbe front of tbe vertebra adjacent to it, like that at (Fig. 
5, a.) As one snr&ce only of Ibeie vertebrw bad a conical cavity, the inter' 
vertebral enbalance most have formed a single eone, admitting in the nech 
bat half the amount of [motion, that tha double conei of intervertebral 
matter allowed to the dorsal and caudal Teitebre, (C. B. E.) where greater 
flexure was required, to effect progreeiive motion bj vibrations of the body 
and taiL 

These dispoaition* of the articulating iacets of tiw eervioal vertebro, act- 
ing in coojnnctiim with tbe three mb-vertebral wedges bclWe described, 
' aSbrd an example of pecoUar provisions in the neck of these gigantic Rep- 
tiles, to combine a diminisbed amount of flckure in this port, with an in- 
creased support to their enormoQ* famd*. 

It is probable that every species of labthyoMunu bad peculiar vtriatiao* 
in tbe detuli of the octvicalvertsbrtB, andiab.veitefaral wedges, and that in 
each spaoiea these variation* were modified hy age. 

In the Gavial Mi. Hantell has reoeotly observed that the first caudal ver- 
tebra isd(niAIyee«wx,liketheIastccrvical vertebra in Turtles. Tbesapecaliar 
•ontrivancea give to the animals in which they occur irkcreasod BeiiWity of 
the Tail and Neck. 
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OxfcAd Museum, frtmi the Das at Lyme Regit, eontabung 
within the ribs, a ooprolitic masH of digested bones, inter- 
spersed with scales of fisbes. a, Fnrftok. b, Qavicle, c, 
CDi-atMHd bone, d, Scapula, e, Humenui. (Fisher. Ori- 
ginal) 

^ATB 15. V. I. p. 147. 

The specimens are all of the natural site except where 
the figures denote otherwise- (Original.) 

1 and 3. Intestines of the two most common English 

species of Dog-Fishes, injected with Roman cement 

The vascular structure, v^ch is still apparent in 

the dessicated membrane, resembles tiie impressions 

on the surface of many Coprolites. 

3. Coprolite from the Lias at Lyme, exhibiting the spiral 
folding of the plate of digested bone, and impressions 
of the intestinal vessels and folds upon its surface. 
(See Note, V. I. p. 152. et seq.) 

3'. Magnified scale of Pholidophorus limbatus, embedded 
in the surface of the Coprolite, Fig. 8. This scale 
is one of those that compose the lateral line, by which 
a tube passes to convey mucus, from the head, along 
the body of fishes; a. is the hook, on the superior 
mai^D, which is received by a depression on the 
inferior margin of the scale above it, corresponding ' 
with b. ; c. is the serrated edge of the posterior 
margin, perforated at e. for the passage of the mu- 
cous duct ; d. is a tube on the interior surface of the 
scale to carry and protect the mucous duct. (See 
note V. I. p. 150.) 

3". Exterior of the scale 3'. ; the same parts are repre- 
sented by the same letters ; the larger portion is 
covered with enamel ; the smaller portion next d. is 
the bony root forming the anterior margin of the 
scale. 
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38 EXPLAVATIOH OF PLATS 15. 

4. TranBverse sectioa of another Coprolite fixnn Lyme, 

showing the internal foldings of the plate, with sec- 
tions of scales of fishes embedded in it. 

5. Exterior of a spiral Coprolite, from the Chalk Mari, 

near Lewes, showing folds and vascular impxesmons 
analogous to those in No. 3. 

6. Longitudinal section of another Coprolite, from the 

same Cbalb Marl, showing the spiral mannor in 
which the plate was folded round itself. 

7. Exterior of another spiral Coprohte, from the Chalk 

at Lewes, showing vascular impressions on its sur* 
face, and the transverse fracture of the spiral fold 
atb. 

In many other figures of Plate 15, a similar abrupt 
termination of the coiled plate is visible at b. 

8. 9. Two other small species of spiral Coprolites in chalk ; 

these as well as Figs. 5, 6, 7, are probably derived 
from fishes found with them in the chalk, near Lewes. 
10, 11, 13. Coprolites from the Lias at Lyme, exhibiting 
well-defined characters of the spiral fold, with vascu^, 
lar impressions on their surface. 

13. Similar appearances on a Coprolite found by Dr. Mor~ 

ton in the Greensand of Virginia. 

14. Coprolite from the lias at Lyme, bearing strong cor- 

rugations, the result of muscular pressure received 
from the intestines. 

15. Transverse section, showing the abrupt termination of 

the folded plate in Fig. 14, and representing the flat-, 
tened form of the spiral intestine. 

16. Longitudinal section of the intestinal tube of a recent 

Shark, showing the spiral valve that winds round its 
interior, in the form of an Archimedes screw; a 
similar spiral disposition of the interior is found in 
iolestines of Dog-Fishes, Figs, 1 and 2^ 



iiizedbyGoOgle 
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17. CopToIite from Lyme, containing large scales of Da- 

pedium politiun. 

18. Coprolile from the Lias at Lyme, containing undi- 

gested bones of a small Ichthyosaurus. 
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Plate. 19. V.Lp. 160. 

Fig. 1. A beautiful specimen of Flesiosaunw macroce- 
phalus hitherto uodescribed, found in the Lias marl 
at Lyme Regis, by Miss Anning, and now in the col- 
lection of Lord Cole. (Original.) 
On compariDg this figure with those of P. DoUchodeirus 
, at PI. 16, 17. The following difFerences are obviouB: 

1. The head is very much larger and longer, being nearljr 
one-half the length of the neck. 

S. The vertebrse of the neck are thicker and stronger in; 
proportion to the greater weight they had to sustain. 

3. The hatchet-shaped bones difier in form and size,.as 
may be seen by comparing them with those of P. dolicho-- 
deirus. PI, 19. Fig. 2. and PI. 17. 

4. The bones of the arm and thigh are shorter and 
stronger than in P. DoUchodeirus, and" corresponding dif- 
ferences may be traced throughout the anallerbones of the 
Paddles; the general adjustment of all the proportions 
being calculated to produce greater strength in the P. Ma- 
crocephalus, than in the more slender limbs of P. Dolicho-. 
deirus. 

These differences are not the effect of age; as the two, 
specimens, from which they are, here described, are nearly 
of the same length. 

Fig. 3. Hatchet-shaped bones of the neck of Plesiosaurus 
Dolichodeirus,. copied from, the specimen figured in 
PL IT. 

3. Anterior extremity of an insutated lower Jaw of Ple-- 

siosaurus, from the Lias at Lyme Regis, in the Bri-- 
tish Museum, part of the collection of Mr. Hawkins^ 
v. I. p. 160. Note. (Original) 

4. The entire bone, of which Fig. 3. forms part, reduced; 

to a small scale. 
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Plate SO. V. I. p. 167., 



Head of the Mosaflauros, or Great Amtni^ «f Maestricht. 
(Cuvier.) 
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M ExnuuTios M futCH St. SS". 

q. Ob plerygoideum. 

r. Os tmnarersuni. ' 

8. Os palatiuum. 

t Processus paltitinui nuudlke superioris. 

r. Pars augularis inferior maxills iaferioris. 

w. Pars angularis superior. 

X. Pars condyloidea. 

y. Pars complementaria^ Cut. (cotonalis, auctor^ 

z. Os hyoideum.- 

I. Atlas. 
II. Epistropheus. 
UI— VII. TertebriE coUi. 
VIII— XXII. Vertebre dorsi. 
XXin. XXrV.. Vertebne lumborum.. 
XXV. XXVI. Os sacrum.. 

XXVlI. Ossa coccygea. 
XXVIII. Sternum. 
1—15. Costffi.. 

16. Scapula. 

17. Os coracoideum.. 

18. Ilium. 

19. Os pubis. 

30. Os ischium' 

31. Humerus, 
as. Ulna. 

33. Radius. 

34. Carpus. 

35. Os metacarpi prihium s. polllcis.. 

36. O. m. secundum. 

37. O. m. tertium. 

38. O. m. quartum- 

39. O. m. quintum. 
SO, 31. Phalanges pollicis.. 
83—34, Ph. indicis. 
35—38. Ph. digit! medil. 
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39—43. Ph. digiti annularis. 

44 — 47. Ph. digit! auricularis. , 

48. Femur. 

49. Tibia. 

50. Fibula. 

51. Tarsus. 

53 — 56. Metatarsus. 

57, 58. Plialanges digiti primL 

59 — 61. Ph. d. secuodi. 

62—65. Ph. d. tertii. 

66—70. Ph. d. quarti. 

71—74. Ph. d. quinti. 

^ Impressions of the membrane of the wing.* 



PuTE 23. V. I. p. 171. 

A. Restoration of the Skeleton of Pterodactylus crassi^ 

rostris. (Goldfuss.) 

B. Fore-foot of a Lizard. (Cuvier.) 

C. Restoradoa of the fore-foot, or right hand of Ptero- 

dactylus crassirostris. (Gkildiusa.) 

D. The right fore-foot, or hand of P. longirostris. (Cu- 

vier and Soemmerring.) 

E. The Fore-foot of P. macronyx. (Buckland, Geol. 

Trans. Lond. 2d. Ser. Vol 3. PI. 27.) 

F. Tt>e liind-foot of a Lizard. (Cuyier, Oss. Foss. Vol.. 

V. Pt n. PL XVIL) 
O. Right foot of F. crassirostris, as conjecturally restored 



* Prof^MKtr AgMiii ooniideN Ihkt lbs Ck«Ti]fayiHii on UMaoc&eeof (he 
SMw it,) nhioh Dr. Goldftm mppoMd to be the imptedioiM of Hun, or 
Futhen, ue onl; owti of the minnte fiildiogi of the contiscted membnDo 
of the wbg. It ia pioh&ble that Pterodactyls! had a naked ikiD like the 
IchthjoMonia) (See PI. II. A.) beoaoM the wri(ht ofacaln would haTc en-, 
cambered tboir meremente in the air. 
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34 sxplakation of putx 23< 

by Dr. Goldfuss. No authority for this seems to be 
afforded by the fossil specimea N. 

H. Ri^t foot P. loDgirostrie. (Cuvier.) 

I. Foot of F. macronyx^ (Buckland.) 

K. Hind-foot of a Bat. 

L. Skeletos of Draco volans. (Cams. Comp. Anat. P. 
370.) showing the elongated bones, or false ribs, 
•which siqiport the membranous expansion of its Pa- 
rachute. 

M- Skeleton of a Bat. (Cheselden.) 

N. Skeleton of P. crassirostris, in the Museum at BAnn, 
in Solenhofen slate. (Goldfuss.)' 

0. Skeleton of P. brevirostris, near Aichstadt, in the 
same slate. (Goldfuss.) 

p. Imaginary restoration of Pterodactylea, with a co- 
temporary Libellula> and Cycadites. 

Plate 23. V. L p. 180. 

Fig. r. Anterior extremity of the right jaw of Mega- 
losaurus, from the Stonesfield slate, Oxon. (Buck- 
land.) 

Fig. S'. Outside view of the same, eaUbitiog near the 
extremi^, large perforations of the bone for the pas- 
sage of vessels. (Buckland.) 

Pig. 1. Tooth of Megalosaurus, incomplete towards the 
root, and seen laterally as in Fig. 1*. Nat. size. 
(Buckland.) 

Fig. 2. Side view of a tooth nearly arrived at maturity. 
The dotted lines mark the compressed conical cavity, 
containing Pulp, within the Root of the growing tooth. 
Scale two-thirds. (Buckland.) 

Fig. S, Transverse section of Fig. 1'. showing the thick- 
ness of the largest tooth (a.) and its root set deep 
and firmly in the bony socket, -vtidch descends 
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BXPUXATioK OF PLi.TEa 34, 85. 35 

nearly to the bottom of tbe Jaw. Scales two-thirds. 
(Buckland.) 
Pig. 4. Transverse section of the tooth (Fig. 3.) showing 
tlie maimer in which the back and sides are enlarged, 
and rounded in order to give strength, and the front 
brought to a strong and thin cutting edge at D'. 
(Buckland.) 

Plate 84. V. I. p. 184. 

Fossil Teeth and bony nasal horn of Iguanodon; and 
lower Jaw and Teeth of Iguana. (Mantell and Original.) 

In Mr. Mantell's collection there is a perfect thigh bone 
of this animal, 3 feet 6 inches long, and 35 inches in circum- 
ference at its largest and lower extremity. 

Plate 35. V. I. p. 191. 

Fig, 1. Fossil Crocodilean found at Saltwick near 
Whitby, eighteen feet long, and preserved in the 
Museum of that to\vn. This figure is copied from 
Plate XVI. of Bird and Young's Geol. Survey of 
the Yorkshire coast As this appears to be the 
same species with that engraved in the Phil. Trans. 
1758, Vol. 50. Pt. 2. Tab. 28, and Tab. 30, and 
presented to the Royal Society by Captain Chap- 
man, Mr. Kiinig has applied to it the namq of Teleo- 
saurus Chapmanni. 

Fig. 8. Another head of Teleosaurus Chapmanni, also in 
the Museum at Whitby, and from the Lias of that 
neighbourhood. (Original) 

Fig. 3. Head of a third Individual of the same species 
from the same locality, placed in 1834, in the British 
Museum, showing the outside of the lower Jaw. 
(Young and Bird.) 

Fig. 4. View of the inside of a lower Jaw of the same 
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Species, in the Oxford Museum, from the Great 
Oolite, at Enslow, near Woodstock, Oxon. (Ori- 
ginal.) 

Plate 26'. V. I. p. 183. 

Fig. 1. Headof a Crocodile found in 1831, by £. Spencer, 
Esq. in the London Clay, of the Isle of Sheppy. See 
\. I. p. 103. (Original.) 

Fig. 8, Extremity <3f the upper and lower Jaw of Teleo- 
aaurus in the Oxford Museum, from the , Great 
Oolite at Stonesfield, Oxon. See V. I. p. 193. (Ori- 
ginal.) 

Fig. 3. ADterior extremity of the upper Jaw of Steneo- 
saurus, in the Museum of Geneva, from Havre; 
the same species occur in the Kimmeridge Clay of 
Shotover hill, near Oxford. See Y. I. p. 193. (De 
la Beche.) 

Fig. 4. Fossil Turtle, bom the slate of Glaria. See V. I. 
p. 196. (Cuvier.) 

Flaw 26. V. I. p. 198. 

Fossil Footsteps indicating the Tracks of ancient animab, 
probably Tortoises, on the^New Red Sand-stone near Dum- 
fries. (From a cast presented by Rev. Dr. Duncan.) 

Plate 26'. V. I. p. 201. 

Fig. 1. Impressions of footsteps of several unknown ani- 
mals upon a slab of New Red Sand-stone found at 
the depth of eighteen feet in a quany at Hessberg, 
near HUderburghausen in Saxony. (Sickler.) 

The larger footsteps a. b, c. are referred to an 
animal named provisionally, Chirotherium. The 
fore-feet of this animal were less by one half than 
the hind-feet, and the tracks of all the feet are 
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in the same straight line. The footsteps d. e. f. form 
part of another track of the same kind. Some of 
the large toes of the Chirotherium, and also of the 
smaller species, have left distinct impressions of' 
naib: g. h. i. k. K m. n. o. p. q. from the track of an 
animal of another species, probably a Tortoise cross- 
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which lies in the middle region of that targe, tmd widely 
extended series of Sand-stones, and Conglomerates, Lime- 
stones, and Marl, which English Geologists have usually 
designated by the common appellation of the JVeio red 
Sandstone Group, including all the strata that are interposed 
between the Coal formation, and the Lias. ' 

M. Brongniart, in his Terrain de FEcorce du Globe, 1829, 
has applied to this middle division the very appropriate 
name of Terrain Pascilien, (from the Greek )r*ij(i'A*«), a term 
equivalent to the names Bunter Sandstein, and Gr4s bigarr^, 
which it bears in Germany and France ; and indicating the 
same strata which, in England, we call the new Red Sand- 
stone. (See Plate 1. Section No. 17.) 

Mr, Conybeare, in his Report on Geology to the British 
Association at Oxford, 1833 (Page 379, and P. 405, Note,) 
has proposed to extend the term Patcilitic to the entire 
Group of strata between the Coal formation and the Lias; 
including the five formations designated in our section 
(PI. 1, No. 15, 16, 17, 18, 19,) by the names of New Red 
Conglomerate, Magnesian Limestone, Variegated Sand- 
stone. Shell Limestone, and Variegated Marl. Some com- 
mon appellative for all these formations has been long a 
desideratum in Geology; but the word Pacilitic is in 
sound so like to Pisolite, that it may be better to adhere 
more literally to the Greek root «■»«!'*•[, and apply the 
common name of PoUcilitic group to the strata in ques- 
tion,* 

* The |reaeral reception of aach a. common name for nil (heee ttraU, and 
the rcceplioa of Ihe Gniwack^ ewies into the CaitArian and Silurian 
sjatems, ts proposed^by Frofessor Sedgwick^and Mr. H urcb iron j will afford 
three nearly eqoal and inoet conTenient groups or syatemi, into irbich Ihe 
strata compasiDg the TrBDiitioD and Secondary serUa may respeclirety be 
dirided ; the former ciimprehending the Cambrian, SalurJui, and Carboni. 
feroDB lyateou, end the Utter comprehending the PoikitUic, Oolitic, and 
Creuceoai Groopi. 
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Ornithichnites, or foot-marks of several extinct species of 
birds, found in the New Red sand-stone of the Valley of the 
Connecticut.* (Hitchcock.) 

* In the American Journal of Science and Arts, JtiniuTy, 1836. V. 
XXIX. No. 2. ProfesEOr Hitchcock Ilia published a most interesting sccounC 
of his recent lUscovcry of OrmlhUbailet, or foot-nurks of birds in the New- 
Red «and-stone of the valley of the Connecticut. These tncki have been 
found at various deptlis beneath the actual sur&ce, in quarries of laminated 
flag-stones, at five places near the banks of this river, within a distance of 
thiitjr miles. The sand-stone is inclined from 5°, to 30°, and the Tracks ap- 
pear to have been made- on it before the stiata received their inclination. 
Sevm of these tracks occur in three or (bur quanies within the space of a 
few rods square] thej are so distinct that be con^ders them to have been 
made by as many different spedes, if not ganera, of birds. (See Fl. SSa. 
Figi. 1—14. 

The footsteps appear in regular succession, on the continuous track of an 
ammalin theact of walking orninnjng, with the tight and left foot always 
in their relative places. 

The distance of the interfals between each ibotetep on the same track is 
occasionally varied, but to no greater amount than may be explained by 
the Bird having altered its pace. Uany tracks of different individuals . 
and different species are often found crossing one another; they are some- 
times crowded like impressions of feet on the muddy shores of a stream, or 
pond, where Ducka and Geese resort. (See PI. 26a. Figs. 12. 13. 14.) 

None of the footsteps appear to be those of Web-footed Birds; they most 
nearly resemble those of Grallz, (Waders) or birds whose habits resenAle 
those of Grallae. The icnpressiona of three toes are usually distinct, ex- 
cept in a few instances; that of the fourth or hind toe is mostly wanting, as 
in the footsteps of modern Grallx. 

The most remarkable among these footsteps are those of a gigantic bird, 
twice the size of an Ostrich, whose foot measured fifteen iniihes in length, 
exclusive of the largest claw, which measured two inches. AU the three 
toes were broad and thicks (PL 36a. Fig. 1. and PI. 26b. Fig. I.) These 
largest footsteps have as yet been found in one quarry only, at Mount Tom 
near Northampton; here, four nearly parallel tracks of this kind were disco. 
vered, and in one of them ux footsteps appeared in regular sacce»ion, at 
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40 EXFLANATIOK OF PLATE 26*. 

The fossil tracks on this plate are all nearly on the same 
scale : viz. one twenty-fourth. The recent footsteps are on 
a larger scale. 



the d'l^tuiDC of four feet from one inother. In othftn tho diitince viried 
from four to six feet; the latter vaa probabijthe longest step of this gigantic 
bird wliile runoiiig. 

Next in size to tliese are the footsteps of wiother enormous bird (PI. 26a. 
Fig. 4.) having' three Iocs of > more slender character, measuring tVom 
fifteen to usteen inches long, exclusive of a remarkable appendage ex- 
tending backwards fnun the heel eight or nine inches, and apparently in- 
tended, like a snow-shoe to sustain the weight of a heavy animal walking 
on a soft bottom. (See PL 36b. Fig. 2.) The impressions of this appen- 
dage resemble those of wiry feattiers, or coane bristles, which seem to have 
sunk into the mud and «Mid nearly an inch deep; the toes had sunk much 
deeper, and round th«r imprea^ons the mud was raised into a ridge several 
inches higb, like that around the track of an Elephant in Clay. The length 
of the step of this Bird appears to have been sometimes six feeL On the 
other tracks the steps ate shorter, and the smallest impresuon Indicates ■ 
foot but one inch long, with a step offrom three to five inches. (PL 36a. 3- 
3. 5—14.) 

In every track the length of the step increases with the uie of the foot, 
and is much longer in proportion than the steps of any existing species of 
. birds; hence it is inferred 4iat these ancient birds had a greater length of 
leg than even modem Grsllx. The steps at four feet asunder probably in- 
dicate a leg of six feet long. 

Id the African Ostrich, which weighs lOOIbs, and is nine feet high, the 
length of the leg is about four feet, and that of the foot ten inches. 

All these tracks appear to have been made on the Margin of sliallaw 
water that waa subject tochangesof level, and in wluchsediments of sand and 
mud were alternately deposited, and the length of lag, which must be inferred 
from the distance of the footsteps from each other, waa well adapted for 
wading in such situations. No Traces of any Bones but those of fishes 
( Palxothrissum) have yet been found in tbe rock containing these footsteps, 
which are of the highest interest to the Palxonthologist, as they establish 
tlie new fact of the existence of Birds at the early epoch of the New Red 
sand.Btone fbrtnationi and farther show that some of the most ancient fbims 
of this class attained a nze, hv exceeding that of tbe largest among the 
feathered inludiitants of the present wotld, and were adapted for wadbgand 
running, rather than for Bight 
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PLATE 26". 41 

Pig. 1. OrniUiichnites giganteus. Many tracks of this 
species occur at Mount Tom, near Northampton, 
U.S. 

Fig. 3. O. tuberosus. FortioDs of three tracks, and a 
single footstep of a fourth appear on the same slab. 
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Fig. 16. Recent track of a Pea-hen. 
Fig. 17. Recait track of a domestic hen. 



Plate 2&: 

Fig. 1. Ornithichtiites giganteus. The natural cast here 
figured represents the form and size of the foot, and 
part of the claws. (Hitchcock.) 

Fig. 2. Omithichnites diversus, with impressions of the 
appendage to the heel, drawn from a plaster mould 
sent by I*rof. Hitchcock to the Geol. Soc. of London. 
(Original.) 
' Fig. 3. Track of a small animal on Oolitic slate near 
Bath. See Journal of Royal Institution of London, 
1831, p. 538, PI. 5. (Pouleft Scrope.*) 

PI.ATE 37. V. I. p. 205. 

Figs. 1 — 8. Tubercles and Scales, illustrating the four 
new Orders of Fishes, established by Professor 
Agassiz. (Agassiz.) 

* Hr. Poalett Scrape haa preaentedto the Geol. Soc. of London a. aeriea of 
SIsba lelected ftom the lile quirriea worked in the Foreat Marble beds of ihe 
Oolite formation near Bradford and Bath. The aurftce of tbeae bed» x» 
cvveied with amall itDdnlationB or ripple markinifs, such ■■ are cominon on 
the land of CTery shallow abore, and alio willi niunerous tracki of small 
animals, (appaceatl; Cruataceans) which traversed the sand in varioui 
diieclJonB, whilst il was yet soft, and' corored with a thin litm of clay. 
These foot-marta are in double linea parallel to each other, showing two inden- 
latioDs, as if formed by small claws, and sometimes Iracps of a third ataw. 
(See PL 36», Fig. 3.) There is often also a third line of tracks between 
the other two, as if pioduced by the tail or stomach of the animal touch- 
ing the ground. Where the animal passed over the ridges oTlhe ripple 
markings or wrinkles on (he sand, they are flattened and brndied down. 
Thus a ridge betnreen b. and d. (PI, 36^, Fig. 3) has been flattened, 
and there is a hollow at e. on the steep aide of the ridge, which maj havo 
been produced bj the animal slipping down or climbing np the accli- 
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Fig. 8. a. Tube oq the under surface of a scale for the 
passage of the mucous ducL See V. I. Note, p. 
150. (Agassiz.) 
Fig. 9. Anterior extremity of the lower jaw of Holop- 
tycbius Hibberti, from the Limestone of Burdie 
house, near Edinburgh. See Note, V. I. p. 209. 
The rugged surface of this bone is very remarkable. 
(Hibbert.) 
Fig. 9'. Small teeth of Holoptycbius Hibberti, fluted ex- 
ternally towards their base, and having a hollow 
cone within. (Hibbert.) 
Fig. 9". A small tooth magniGed. (Hibbert.) 
Fig: 10. One of the larger teeth in the Jaw of Hotop- 
lychius Hibberti, deeply fluted at the base , and having 
a hollow cone within. None of these teeth have 
sockets, but they adhere by a bony attachment to 
the jaw. (Hibbert) 
Fig. 1 1. Tooth of Holoptychius Hibberti. (Hibbert.) 
Fig. 13. Tooth of Megalichthys Hibberti.* (Hibbert.) 
Figs. 13, 14. Teelh of the Holoptychius Hibberti. (Hib- 
bert.) 
Figs. 11. 12. 13. 14. are from Burdie house. 

* Since tfae ducoreiy uf Hegaliobthja, which we have quoted in V. I. p. 
SIO, Mr. W. AnMico of Mideley, has fonod two jaws and punctate Bcalei of 
the ■uoe apeciei, ia nodulea of Iron stone from the Coal Geld of CoaUtrook 
Dale; he tiaa «laa round lehtbfwlonititea, bonee of Gihea, and Coprolitei, 
roiming the nuclei of other balls of the same Iron alone. 

Mr. Hurchisoa ba» «tiil mare recanllf (1835) discovered remaini of Ihe 
Meg^olichllif s, Holoptychiiu, and CoproiUeB, with eeieial species of Unio, in 
the WoWethamplon Coal field. These freat Sauroid fialies, which were first 
iec<^sed at Ediiibnrirh, in Sept. 1834, hare alio been detected In the- Eng- 
lish Coal £eUs of Newcastle ou Tjne, Loeds, aadff«woa*tle ondei Ljroe., 
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44 EXPLANATION OP PLATBI 27*. 27*. 

Plats 27'. V. I. p. 212. 

Fig. 1. Lepidosteus osseus, or bony Pike of North Ame- 
rica. (Agassiz. Vol. 2. Tab. A.) 

Fig. 2. PortioD of the lower jaw of Lipidosteus osseus, 
showing the occurrence of a row of larger conical 
hollow teeth> fluted externally, between two rows of 
smaller Teeth. (Original.) 

2. a. Longitudinal section of a large Tooth, showing the 
internal hollow cone. (Original.) 

2. b. Transverse section of a large Tooth. (Original.) 

Pig. 3. Transverse section of the Jaw. fig. 2. (Original.) 

Fig. 4. Fragment of a small upper Jaw of Megalichthys 
Hibberti, from Burdie house, showing a disposition 
of large and small teeth, similar to that in tig. 2. 
(Hibbert.) 

4. a. b. Transverse section of the larger teeth. 

4. c. Longitudinal section of a large Tooth.* 

4. d. Punctate scale of Megalichthys. 

Fig. 5. Aspidohryochus : a fossil Sauroid fish from the 
Limestone of Solenhofen. (Agassiz, Vol. \. Tab. F.) 

Plate 27». V. Lp.212. 

Amblyplerus : one of the fossil fishes peculiar to the Car- 
boniferous strata. (Agassiz, Vol. I. Tab. A. fig. 3.) 

* It Bppeara that in the Megaliahthji aad Holopljcbii the itioctate of 
the teeth, both laige end ■mall, wae precisely the eune m in the Iwgp and 
boibII teeth of Lepidoateas oueiu,bath u to the hollow internal conical 
cavity, and the eiterokl flntinga toward* the baee, and alio as to their mode 
of growth bj atcent of fibnmi matter ftom the bouj eabetoDce ^ the jaw,, 
and not itom. ia«t> ^acediudeepalwolitM innumyof theSearians. 
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Plate 27'. Vol. I. p. 214. 

Fig. 1. Fossil fish of the genus MicTodon, in the family 
Pycnodonfs. (Agassiz, Vol. I. Tab. G. fig. 3.) 

Fig. 3. Os Vomer of Gyrodus umbilicatus, from the Great 
Oolite of Durrheim, in Baden. (Agassiz.) 

Fig. 3. Os Vomer of Pycnodus trigonus, from Stonefield, 
Oxon. (Original.) 

I Plate 27'. V. I. p. 218, Note. 

A. Teeth of a recent Shark, allied to fossil species. 
Fig. 1. Anterior and Palatal Teeth of the Fort Jackson 

Shark, (Cestracion Phillippi.) (Phillip.) 
Fig. 2. Anterior cuttiiig' teeth of Port Jackson Shark, in 

the College of Surgeons, London. (Owen.) 
Fig. 3. Flat tessellated tooth of the same. Nat. size. a. 
Outer articular &cet, showing the tabular structure 
of the bony base. b. Punctate surface of the super- 
ficial enamel. (Owen.) 
Fig. 4. Mesial, and inner articular facet of another large 
tooth of the same. a. Upper concave margin thinly 
covered with enamel, b. Lower bony margin with- 
out enamel, a', b.' Bony base of the tooth exposed 
by removal of the Enamel. The surface is arec4arr 
from the bending and blending together of the bony 
tubes, c. C Fractured edge of the marginal and 
superficial enamel. (Owen.) 
Fig. 5. Another anterior cutting tooth, a. Smooth ena- 
melled point, b. Minutely rugous and tuberculated 
base. In some of the cutting teeth both sides of the 
base are rugous. (Owen.) 

B. Various forms of fossil Teeth, in the three sub-families 

of Sharks. (B. 1. to B. 13. Agassiz.) 
Fig. 1 — 5. Teeth of fossil Sharks in the sub-family of 
Cestracionts. See V. I. p. 218. 
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46 EXPLANATION OF PLATE 37^. 

Fig. !■ Psammodus, from Mountain limestone, Bristol. 

Fig. 3, Orodus, from the same. 

Fig. 3. Acrodus, from the Lias, Lyme Regis. 

Fig. 4. Ptychodus, (upper surface) from the Chalk. 

Fig. 6. Side View of lig. 4. 

Figs. 6 — 10. Teeth of extinct fossil Sharks in the sub* ' 
family of Hybodonts ; in this family the enamel is 
plicated on both sides of the teeth. See V. I. p. 219. 
Note. 

Fig. 6. Side view of tooth of Onchus, from the Lias at 
Lyme R^is. 

Fig. 7. Front view of the same. 

Figs. 8. 9. 10. Teeth of Hybodonts, from the OoUtic slate 
of Stonesfield, Oxon. 

Figs. 11. 13. la Fossil Teeth of true Sharks in the Squa- 
loid division of tliat family, having the Enamel 
smooth on the outer side. From the Chalk and Lon- 
don clay. See V. I. p. 230, Note. 

Fig. 14. Palatal teeth of Myhobates striatus, from the 
London olay of Barton cliff, Hants. See V. I. p. 
231. Much of the enamel is worn away by use, as 
frequently happens in the tongue and palatal bones of 
living Rays. (Original.) 

C Petrified remains of an extinct Genus of Shark. 

Fig. 1. Jaw of Hybodus reticulatus, from the Lias at 
Lyme Regis, (scale one-half.) Many of the Teeth 
retain their place on the margin of the bone. The 
granulated structure of bone is distinctly preserved. 
(De la Beche.) 

Fig. 2. Teeth selected from the Jaw last figured. Nat, 
size. 

Fig. 3. Ichthyodorulite, from the Lias at Lyme Regis, 
being the Dorsal spine of Hybodus incurvus, set with 
teelb-like books, to suspend the membrane of the dor- 
sal fin, (De la Beche.) 
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A double row of similar hooks occurs on the first 

dorsal ray of the Barbel, (Barbus Vulgaris.) And 

on the anterior ray both of the dorsal and anal tins 

of the Carp, (Cyprinus Carpio.) 

EHg. 4. Transverse Section of fig. 3, at a.* (De la Heche.) 

Plate 27". V. I. p. 220. 

Pig. 1. Portion of the palatal teeth of Acrodus nobilis, 
resembling a cluster of contracted Leeches. These 
teeth are in their natural place^ adhering to the 
curved granular bone of the palate, which is well 
preserved, and impregnated with Carbonate of lime, 
(Miss S. C. Burgon. Original.) 

Fig. 2. Continuation of the three rows of teeth on the re- 
verse of fig. 1, Scale one-half. (Original.) 

Figi 3. One of the largest teeth on the centre row, having 
the, upper part of the Enamel worn away by friction. 
Nat size. (Original.) 

Fig. 4. Magnified view of the minute tubercles of Enamel 
which grew upon the skin ; the decay of the skin 

* In the Lond. and Edin, PfiLL Hag, Jan. 1836, the author hu published 
■ notice of hi» recent discoveiT of the jaws of four extinct species.of fb»il 
fisbes of the genuB Chimxn, s ^nus hitherto unknown in a fossil state. 
The onlj known species (C, montross) approximateH most nearly to the 
family of Sharks; and is found pursuing Herring;s and other migratory 
Inabes. Hie Cbimatra is one of the moat remarkable among liring- fishes, 
as a link in the family of ChondropUrygiami and the discotery of a similar 
link, in the geological epochs of the OoUtic and Cretaceous formations, 
showi that the duration of this curious genus has extended through a greater 
nnge of geolt^cal epochs, than that of any other genua of fishes yet ascer- 
tained by Professor Agassiz, and leads to important considemtions in Physio- 
iogy. 

TbeChimxra partakes of one remarkable character with theCestncion 
Phiilippi, whereby this species alone, unong Uving Sharks, is connected 
with tlie extinct forms of that ftmily, in haring the first ray of the dorsal fin 
enlarged into a strong bony spine armed with sharp hook^ like the khihyo- 
tbruKte of the eufieit fossil Sharks^ 
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48 EXPLAKATIOX OF FLATEB 27'. 28. 

hfts brought clusters of these tubercles into contact 
with the bone in several parts of tig. 1 . (Original.) 
Fig. &■ Magnified view of simikir minute tooth-like tuber- 
cles of Enamel, forming the Shagreen on the skin of 
the head of the recent Squatioa augelus. See V. 1. 
p. 305, Note. (Original.) 

Plate 27'. V. I. pp. 217 & 220. ' 

Beautiful cluster of palatal teeth of Ptychodus polygyrus, 
from the Chalk. Insulated teeth of many species of this 
Genus abound throughout the Chalk formation. The mouth 
of these and all the other numerous extinct species of Sharks 
in the family of Cestracionts, was lined with a pavement of 
similar powerful teeth, forming a most efficient apparatus, 
for crushing the shells of Crustacea and Conchifera, which 
probably formed their principal food. The surfaces of the 
Enamel are often worn away, like that at PI. 37*. fig. 3. 
The strength and efficacy of these teeth, viewed as Intru- 
ments for crushmg shells, is very remarkable. Beneath the 
Enamel, the body of each tooth is composed of a strong 
mass of bone. {Miss F. C. Burgon. Original.) 

Plate 28. V. L p. 230. 

Fig. I. represents the common calmar or squid (Loligo 
vulgaris, Lam. Sepia loligo, Linn.) showing the place 
and excretory duct of its Ink bag, and the position 
of the feet on the anterior margin of the head. (Blain- 
ville.) 

Fig. 2. Side view of the Pen of the Loligo vulgaris, show- 
ing its position in the back of the animal, hg. 1. 
(Original.) 

Fig. 3. Concave under surface of the same pen. (Ori- 
ginal.) 
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Fig> 4. Convex vtppsr aiirface of portioD of Uiotber re- 
cent pen, of the same kind. The 'structure of figs. 
3 and 4 closely resembles that of the fossil species 
represented at fig. 6, of this same Plate, and also 
at PI. 29. fig. 1. and ?1. 30. In all of them, the 
homy plates are composed c^ a series of longitudi- 
nal fibres, intersected by another series of transverse 
fibres. The disposition of the transverse fibres is 
most simple in the recent species; passing obhquely 
outwards from each side of the central shaft, like 
the barbs or fibrils in the vane of a feather, and being 
the most distinct towards the outer margin. 

The longitudinal fibres are scarc^y visible Jn the 
recent species, except where tbey are collected into 
fluted fasciculi, (PI. 28. fig. 4. BB.) in those parts 
which correspond with the marginal bands of the 
fossil species. (Onginak) 

C. Central part of the Pen, raised like the shaft of a quill 
- between its fibrils. 

Fig. 5. Ink bag of a recent Cuttle fish, dissected by 
the author at Lyme Kegis, 1S29, containing its na- 
tural Ink in a desiccated state ; it is a black shining 
Jet-like substance, having a splintery fracture, and 
resembling the substXince and fracture of the fossil 
Ink. Its bulk is not much reduced by desiccation. 
(Original.) 

Fig. 6. Upper convex surface of a fossil pen of Loligo 
Aaleosis from the Lias of Lyme Regis. A.A. the 
barbs; B.B. the marginal bands; C. axis of the 
shaft ; D. excretory duct of the Ink bag, distended 
with petrified Ink.* (Original.) 



• In tbii ipedmoi w« Ma diltincU/ iIm AqMrnlkm oT the mugiiul 
buidi. 
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Tig'.'H. Vppn MfMe «f FouH L(%o (tool dwLiisof 
Lyme iUgis. A^, Baitu of the Pra. B^ Mar- 
aud baads. C, Azk itf the Pen. d, up{)er plate 
of SMrgiiml band, having an hbusu^^ ooimgated 
mrface, which may be the rendt of imperfect growth 
of the transverse fibres ; if folly expanded they would 
probably have rosMnUed those of the subjacent 
Plate at i'. (Original.) 

if. Magnified represeatatioa of the ragow sdr&ce of d. 

d'". Magnified r^resentation of ^e -second j4ate of the 
marginal band, Fig. 7. d". 

e. Upper nir&ce of second Plate <^ the shaft of the pen ; 
here the transverse wavy lines predominate over the 
vertical straig^ lines ; bnt berth are vimUe. 

/. Upper SElrf&ce of third plate ; here the voiical straight 
fibres prevail over the transverse wavy filwes. 



Plate 39. V. J. pp. SdS and £34. 

Fig. !■ Fossil Loligo from Lias at Lyme, in the col- 
lection of Miss Philpot, exhibiting nearly the same 
structure at figs. 6. 7. at Fl. S8. and containing be- 
neath the pen, a very large Ink bag, D. The greater 
proportionate size of this Ink bag indicates a difier- 
ence in species from fig. 3. (Mrs. Buckland. Ori- 
ginal) 

Fig. 8. Lohgo Aalenas from Lyme Regis showing the 
under surface or concave side, and the duct of the 
Ink bag tUstended with Ink. A.A. Barbs or fite- 
ments of the Pen ; B.B. Itf arginal bands ; C. Axis of 
Shaft ; D. Duct of Ink bag. (Mrs. Buckland. Ori- 
ginal.) 

The wavy lines here seen between the Ing bag 
and the apex of the Pen, are the inferior termi- 
nation of the successive laminoi of growth; each 
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6S wxnaMOiax or K^n 81. 

D- Transverse aectim acn»B the Ink bag^ 

d. First or upper plate. This jA&ie is very thin, and 

smooth, and its structure is obscure, except on the 
right margmal band at d, where the longitudinal 
ridges on its surface are very distinct. 

e. Upper surface of second plate, marked with broad 

wavy lines, passing on each side from the axb out- 
wards, across the body of the shaft, and over the 
marginal bands. 
/.. V'ppeir surtaces of a third plate, exhibiting minute 
curved strite, ascending symmetrically in opposite 
direetions fVom each side of the axis of the shaft C, 
and descendidg tovrarda its margin. These curv^ 
strise are intersected by minute longitudinal straight 
lines, running nearly parallel to the axis of the shaft. 
Towards the apex of the shaft at^, the taroad trans- 
verse curves predominate over the fine longitudinal 
fibres which lie beneath them. At g, no trans- 
verse curves are visible.* (Mrs. BuckUujd. Ori- 
ginal,) 

Plate 3t. V. I. p. 340. 

Fig. 1 . Animal of Nautilus Pompilius, fixed in its shell. 

The shell is copied from one in the collection of Mr. 

W. I. Broderip. (Animaf from Owen. Shell ori^ 

ginalO 
n. The Hood, or Ugemento-muscuUr disk that surrounds 

the head. 
p. The digital tentacles protruded from their sheaths. 
A. Funnel, 
o, b. c, ds e. Siphuncle. The desiccated membrane of 

* Hermaa Ton Hejet (PaI«oIogica, 1833, P. 333,} roentiona the occnc- 
rence of ink \»g*, together with tin heroy internal ahetts of Sepia, (On^cha- 
t«ulhia) in the Liaa of Cnlmbacb and Bani- 
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ZXPLAMTIOM or PUT! S9. 

a double keel-shaped indented procea, enlaipng from 
its apex backwards.* (OrigioaL) 



Plate 3S. Y. I. p. 84*- 

Fig. 1- Part of the petrified shell, and, casts of Ae^ interior 
of some of the chambers, (rf a NautHw hexagpmis,. 
from Marcham, Berks. This fosral exliibits at its 
smaller End, irom d to &, a series of Casts of the 
Air-chambers, from whicb the external shell has 
been removed. The cavity of each chamber is filled 
with a disc of pure calcareous spar, representing the 
exact form of the chamber into whicb it had been 
infiltrated. In the larger portion of this fossil, the 
petrified shell retains, its natural place,, and exhibits 
fine wavy lines of growth, forming, aiinute Ribs 
across its surface. (Original.) 

Fig. 2. Fractured shell of N. hexagonus^ froai the Caica-. 
reous grit of Marcltiim. The chambers are lined 
vrith calcareous spar, and. a eiroular plate of the 
SBJne spar is crystallized around the siphon. The 
interior of the siphon is filled with a cast of Calcare- 
ous grit, similar to that which forms the rock from 
which the shell was taken- See Y. I. p. 247.t 
{Original^ 

* AHhough the Tncmblaiwea between these Ibviil be&ki, >nd that of the 
animal inhabitiDg Ibe N. Fompiltiu, an auch u to leave no doubt that Rhyn-. 
cholilea are deiiied from Kime kind or othei of Cepbalopod, jet, u thej are 
found insiilr^Ied in itrata of Muachel kaJk apd Liaa^ wherein there occdt. 
alio (he remalna of Sepiie that had no exlernal ahelli, we have not ;et 
au^cient STidence to enable ua to diatinguish between the Rbyncbolite* 
derived from, naked Ssihk, and thoae from Cephalopoda that were connected 
with chambered eheUa. I puaaeaa a specimen of a fbaail Nautilua from 
the Lias at Lyme R^dk in wbieh the eiterqitl i^n chaqiber contaips a 
^jncholite. 

t This fonil eibibiti the Siphacofo in iti propel place,, pauipg across. 



iiizedbyGoOgle 



' xm-AMATion or k^tx tS. £9 

Fig. 3' reimsenta Id its natural rize, a portion of the 
Siphiincle which in Fig. 3. ii Itud bare altmg'its 
course through the chambers, d. e./. lo the traiW' ' 
verse Plate h, the sipbuncular collar is entire, but a 
Section of another collar in the transverse Plftte, i, 
shows the cootractioa of the Siphon at its passage . 
through this aperture, and exhibits also the over- 
lapping, or squamous suture by which the Collar is 
fitted to the superior and inferior portions of the cal- 
careous Sheath of the Siphon. See V. I. pp. S47, 
348. Note. (Original.) 

A similar structure^ may be seen at the Collars 
of the transverse Plates of the N^ Striatus. See 
PI.. S3. 

thecaTJtiMof tlMAir.cbambsn. AaintheteMntNuitiliiiFoB^aliaiitlMte 
U no oommiiniettion between the inlerior of the Siphon sad tfaktof the AJi. 
chunben, » in Ibi* loMil (hell, there is proof Ibat no commnaication ezbWd 
between thSM eavitiei. A truuTerse section at a, ihowa the thin edge of 
the shetthof theiiphunde, uirroaiided eilSTnalif with cttloUBoiu.apar, and 
filled intenwl^ with Oflt Olbar Section! of tbeSiphuncle at b. d. t.f. •boir 
the calcatiMHU Grit within its caTitiesto becontncled.atita pauage throofh 
the eoHan of the tranirene platei, and most B<^iged midway between one 
Irunene )date and another. 

Thii fowll aSorit two prooli that no commmDiealion eiiited hatweeo the 
iotraior of the SJphancle and that of the Air-ob>mhera.. tat the calcaraooft 
■heath of the Siphnncte iaeeen tXd, e./, completely encleaiDg the aalcareoiu 
glit which brma the east within it, Sdly, hud there been inj commnnica- 
lion between the interior of the liphoncle, and that of tbeail-cbamben,theae 
chambers moat have receijed Mme portion of the matoriili of the grit that 
have filled thii Sipbaoole': note paiticle of gtit it found in an; one of the 
adjacent air-chamban, but they are all lincdi BDd.Boine of Ihem nearly filled 
with a cryitalUne depoaite of Carbonate of Lime, diipoaed id uniform platei 
voand the interior of eaoh chamber, and around the Biphnnele. See Pig. 
it.e.e'.a.a'.^.ifi.,a«d Fig.3._d—i. Thia depoaite cut only hare been 
Iprmed from water charged with carbonate of lime, introduced by inflllnUiui,. 
after the interment of the ihelltaDd filling the chambera which u< thwt 
wUbunly ipreited.. 
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9$ BXPUHATiMi «r turn 81. 94. 

Flati3& V. I. pp. 347, S4S. Note. 

Longitudinal Section of Nautilus Striatus, fVom the Liat 
at Whilby, in the collection of Mrs. Murchisoo. The inte- 
rior of the Chambers is Jilled exclusively with calcareous 
spar, and that of the Siphuncle with Lias. (Original.) 

a. The Siphuncle: the union of the siphuncular calcareous 

sheaths, with the aperture or collar of each trans- 
verse Plate, is, so closely fitted, that no fluid could 
have pasaed between them into the air-chambers. 

b. One of the transverse Plates forming the Air-chambers. 

c. White calcareous spar, filling the middle region mtly of 

the air-chambers. 

d. Stratffied zones of dark coloured calcareous spar, de- 

posited in equal thickness on both sides of the trans- 
verse plates, and also on the inside of the shell, and 
around the calcareous sheath of the siphuncle.* 

e. Fortion of the external shell, showiBg a laminated 

atrueture. 



I>uTi34. V. Lp.34e. Note. 

Drawing of the auimal of the Nautilus Pom^nfiue, pre- 
pared at my request by Mr. Owen, to show the manner in 
which the siphancle terminates in the Pericardium. (Ori- 
ginal.) 

* The lueaaniTs zonei of Ihii dark 9psT ihow that the Lime eaaipo«in£- 
it wes iatroduoed by >tow uid fndtud infillntiafM into lb* eatitj of the 
sir-«hamb«fa. Hence it fbllows tluit no eoDimntiiMlun eiitled between 
the Siphancla and tlieie chambera,.at the tima when, tfaii Pipe wu flikd 
with the 6nid mnd, thnt hu fttmed a cist of Liu within it. Ae the 
frsotiiTei BOTOH the St^riiuacle in the Sd toA Si chembera trs fiDed catj: 
with «p«r, of the nine kind m that within theae Chunben, theae flsc- 
tnrei could oot hare eiiited, when tlie Mnd of the Liu fbrmatian entenA 
the SiphunelSi withoat admitliog it *li» into th* cbuibu* adj^Mnt l» 
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KXPLANATIOlf OT TLATK 34. $T 

a. The Heart. 

b. A bristle passiDg from the pericardium' through the 
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HrpuvATioa or lum Sfc. 86. 



Plats 8 



Cast of the interior of the Shell of Ammonites obtusus 
from Lyme. Fragments of the shell remain near b. and e. 

One object of this Plate and of many of the figures at PI. 
37. is to show the manner in which the external shell is for- 
tified by Ribs and Flutinga, (PP. 267. 25S.) and farther sup- 
ported by the edges of the internal transverse plates, that 
form the air-chambers. See V. I. p. 263, Note. (Original.) 

Plate 36. V. I. p. 256. Note, 

Longitudinal section of another shell of Ammonites obtusus 
^ from the Lias at Lyme Regis. (Original.) 

The greater part of the outer chamber, and the entire ca- 
vities of the air-chambers are filled with calcareous spar, 
and the Siphuncle, (preserved in a carbonaceous state,) is 
seen passing Mong the entire dorsal margin to the com- 
mencement of the outer chamber. See V. I. p. 265, Note. 

Von Bucb has found evidence to show that the mem- 
branous siphuncle of Ammonites was continued to a con- 
siderable distance along the outer chamber, beyond the last 
or lai^st transverse Plate. This discovery accords with 
the analogies afforded by the membranous neck of the 
siphon of the N. Pompilius, which is continued along the 
outer chamber from the last transverse Plate to the Pericar- 
dium. See PI. 34. q.* 

HziHd,d)elatcn1preHDMaFl}ieae two organ on the neokof tiieS^hun- 
de would tend to cloaa it withAfbroeei*otlyeountefb*l*ac'm{f theexlcnial 
prcMure on the Pericudkim. 

* Ai tb« bodj of the Miimali tbat intiRUted the AnnQonitBt wu nKve 
etonptedthui thit of those uduibiliBg the^eIl>ofNAutUi,meon>eqQeiice 
of the BmaHer DiMBeter of tbeir oytra Chunb», the phee fX their Heut 
WM proMit]' more dirtaiil Aom the lut tmnrene Fkte, thui tbat of th« 
Rewt of NMtiSt ud the aMnbrtMua ll^MU cwiaeek d wA tte PMtMK 
duiin coMcqnent^ kngtr. 
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TunWt^ T.I.pWS. I^te. 



Gibbom . . (SoUotbam) . OloaoaiteT . Um. 
3. A. Tuiconia . (Sowerby) Bbok Down, Detroo. Oram Bud. 

3. A. HaapbriMlwai (Sowerby) , . Sharnbonie . lafeiior OoUt 

4. A. Lambuti . (SoWBrbj) . . Oxford . . OifbMCUy. 





. Btth . . . liM. 


7. A. Luiliu . . <8o«etbj) . 


. Falk<t«M . Gutt. 


8.A.Calaui . . (Sowerb;} . 




3. A.TM«m» . . (ZieKn). . 




10. A.8brktu . . (lUiiwfai) . 


. en» EU]ii|«n LiM. 


a. Eilsrior doml mugin. 




kBukviewofthobdU 





c TriDiTeraeiecUDaof sbdl. 

The figures in this Plate are selected to exemplify some 
of the T«nouB mtumers in which the shells of Ammonites 
ftTe adorned and strengthened by ribs, and flntings, and 
bosses. Iq VoL I. p. 357, instances are mentioiied of similar 
contrivances which are applied in Art to strengthen thin 
plates of m^tal. Workers in Glass have also adopted a 
similar expedient in their method of fortifying small wine 
flaaln of thin glass, made flat, and portable in the pocket, 
with a series of spiral flutings passing obliquely across the 
sides of the flask, aa in many of the flattraied forms of 
Ammonite. Similar spbal flutings are introduced for the 
same purpose on the surface c^ thin glass pocket smelling- 
bottles. In other glass flasks of the same kind which are 
made in Germany, the additioB o( bosses to the surfaces 
of the flat sides of the bottles, produces a «m3ar double 
resuh of ontaraent and atrength. 

PtiTE 38. V. I. p. 362. Note. 

Air-chambers of Aimnonit«« heten^hyfkts, filled with 
Lias, and showing in a remai^abte d^ree the effect of the 
mdalatiBg costw <rf the edges of the transverse i^tes 
bmeath the flat sides of the outer sheU. 
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60 nruKi.TioN or iutbs 89. 40. 

A portion of the outer sheOl ii preserved At c. and im-' 
pressions of the fluted interior of the shell, which has fallen 
■off, are visible at d. (Ori^^naL) 



Flats 39. V. |. p. 363. Note. 

This Plate presents a longitudinal view of the same fossil, 
of which a side view is given in the last figure. The same 
transverse plates that approximate so closdy beneath the 
sides of the shell, where it is flat and feeble, (Fl. 38.) are dis- 
tant from each other along the dorsiU portion, which from 
its convex form is strong. 

The siphuncle is preserved in its proper dorsal place at d. 

The elevations and depressions of the transverse plate 
in front of this figure exemplify the theory of Von Bucb, 
respecting the use of the Lobes and Saddles formed by the 
undulations of its outer margin. See V. It p. 267^ and 
Note. (Ori^nal.) 

Plate 40. V. I. p. 272. Note. 

Fig. 1. Ammonites Henslowi (Goniatites,) from Transi- 
tion limestone in the Ide of Man. 

The Lobes are simple, and without foliattons; 
their form resembles that of the slipper-diaped lobe 
of the Nautilus Ziczac, and Nautilus Sypho. See 
PI. 43. 

The Lobes D. L. L Y. are pointed inwards, and 
the intermediate Saddles S. d. S. L. S. V. are 
rounded outwards; according to the type of Ammo» 
nites. (Original.) 

Fig. 2. Ammonites striatus (Goniatites,) from the Coal 
Shale of Lough Allen in Connaught, having its 
lobes and saddles disposed in the same directions 
as in Fig. 3, the deUcate liHagitudinal strice and 
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EXPtANJLTIOir OT PISTES 41. 42. 61 

transrerse ribs of the outer shell are strengthened by 
repeated intersections of the subjacent edges of the 
' transverse Plates. (Original.) 

Fig. 3. Back view of Ammonites sphtericus, from the 
limestone of Derbyshire, showing the position of 
the siphuocle upon the dorsal margin, with its collar 
advancing outwards between the two simple dorsal 
lobes ; the lateral lobes are also simple and without 
foliations, and pointed inwards. (Martin Pet. Der. 
T. 7.) 

Fig. 4. Ammonites nodosus (Ceratiles.) This is one of 
the species peculiar to the Muschel kalk. The de- 
scending lobes terminate in a few small denticula- 
tions, pointed inwards, and the ascending saddles are 
rounded outwards, after the normal character of 
Ammonites. (Zeitoi. Tab. II. Fig. 1. a.) 

Pig. 5. Back of A. Nodosus, showing the dorsal lobes 
pointed inwards, and the collar around the siphuncle 
advancing outwards. No edges of the transverse 
plates are placed beneath the dome-shaped Tuber- 
cles ; these derive sufficient strength from their vault- 
ed form. (Zeiten. Tab. 11. Fig. 1. b.) 

Plati:41. v. I. p. 264. 

Ammonites gigauteus, found in the Portland stone at 
Tisbury in Wiltshire. This beautiful fossil is in the col- 
lection of Miss Benett. The chambers are all void, and 
the transverse Plates and Shell converted to Calcedony. 
(Original.) 

Plate 42. V. I. pp. 264, 365. Note. 

Fig. 1. Cost of a single chamber of Nautilus hexagonus, 
showing the simple curvatures of the edges of the 
transverse plates, and the place of the Siphuncle. 
(Original.) 
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63 E3PLAKATI0N OF TLATE 43. 

Fig. 3. Cast o( a chamber of Ammonites excavatuS) 
having a complex form derived from the denticulated 
edges of the transverse plates. See V. I. pp. 264, 
265, Note. (Original.) 
Fig. 3. Casts of three chambers of Ammonites catena, 
with the Membrane of the Siphuncle on its dorsal 
margin. See V. I. p. 264, Note, and p. 265, Note. 

The course of the transverse plates is beneath 
the depressed and weakest parts of the external shell, 
avoiding the bosses at c, d, e, which from their form 
are strong. (Original.) 
Fig. 4. Ammonites varicosus, from the Green Sand of 
Eari Stoke, Wilts. Nat. size. See V. I. p. 265, 
Note. (Original.) 
Figs. 5. 6. Portions of the same shell, having the trans- 
verse Plates and Siphuncle converted to Calcedony. 
See V. I. pp. 265 and 266, Note. (Original.) 
Fig. 7. Ammonites varicostatus, (nobis,( an undescribed 
species of Ammonite from the Oxford Clay at 
Hawnes, 4 m. S. of Bedford. Diameter 9 inches. 

The name Varicostatus expresses the remarkable 
change in the character of the Ribs, near the outer 
termination of the air-chambers. 

On the inner whorls of the shell, these ribs are 
narrow, and highly raised, set close to one another, 
and bifurcated at the back of the shell, (from d. to 
c. ;) but near the outer chamber (b. to a.) they 
become broad and distant, and the dorsal bifurca- 
tion ceases. 

The edges of the transverse plates are exposed by 
the removal of the shell from c. to b., they appear 
also at a. d. (Original.) 

Similar variations in the form of the ribs occur in 
Ammonites biplicatus and Ammonites decipiens. 
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EXPLANATION OF PLATES 43. 44. 63 

Plate 43. V. I. pp. 370. 271. 

Fig. 1. Fragment of Nautilus sypho, in the coilection of 
W. I. Broderip, Esq. from the Miocene division of 
the Tertiary formations at Dax, near Bourdeaux. 
The accidental fractures of this fossil afford an in- 
structive display of the disposition of the transverse 
. Plates and Siphuncle. (Original.) 

Fig. 2. Another fractured shell of the same species from 
Dax, in the collection of Mrs. Buckland, showing at 
a\ a", a', the disposition of the lateral lobes. See 
v. I. p. 271, Note. (Original.) 

Fig. 3. Cast of the interior of Nautilus Ziczac, in the col- 
lection of Mr. James Sowerhy, showing the disposi- 
tion of the lateral lobes. (See V. I. pp. 371, 272. 
(Original.) 

Fig. 4. Cast of a single chamber of Nautilus Ziczac, in 
the collection of Mr. J. Sowerby, showing the dis- 
position of the ventral and dorsal Lobes and Siphun- 
cle. See v. I. p. 271, Note. (Original.) 

Plate 44. V. I. p. 273, et seq. 

Fig. 1. Molluscous animal enclosing the Spirula Peronu. 
See V. I. p. 273.» (Blainville.) 

Fig. 2. Section of a Spirula (NaL size,) showing its trans- 
verse Plates and siphuocular sheath. (Original.) 

* M. Robert has recently diacavered between the CanarJe* and Cape 
Blanc, several iajpeifect bodies of a small apecice of MoUuicoaa animal, each 
encloeing a Spiiula. 

In all tliese the position of Ihe shell is not at the posterior eitremitj, as 
in the figure of the specimen found by PeroD, but in the back, peratlel la the 
axis of the body, like Ihe shell of the Sepiostaire, or internal shell of the 
common Sepia. This poaition agrcei irith that of the animal figured by 
BlainTille, if we aappote the caudal portion of the latter to have been 
loat. 

On each side of Ihe body are two expansion* that act like Fids, as 
in the Sepiole. Benealh the neck is the sperturD «f the FnniieL In 
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64 SZFLAKAnOM OF VLATI 44. 

Figl 3. Lituite id the Transition limestone of Oeland. 

a^ Siphuncle of Lituite. (Origiaal.) 

Fig. 4. Section of an Orthoceratite in the Transition 
limestone of Oeland, in the collection of C. Stokes, 
Esq. (Original.) 

a. Siphuncle of the same. 

Fig. 5. BacuUte, from Chalk of the Cotentin ; terminating 
at its large end in the chamber a. (Original.) 

Fig. 5. h. Front view of the transverse plate of a Bacu- 
Ute, showing the margin to be disposed in lobes and 
saddles, and the place of the Siphuncle to be on the 
back of the shdl at c. (Original.) 

Fig. 6. Transverse section of a Nummulite. (Parkinson, 
V. 3. PI. X. Fig. 16.) 

Fig. 7. Longitudinal section of another Nummulite.* 
(Parkinson.) 



<HW f pccimen Um Eje ii preMtvcd, anil u v«rj luje ■■ prt^Mntion to the 
body. These Molluaks Girui the pro; of the PhjiSBli. and were c&nght en- 
tangled in their Tenlacula. 

L'Echo du Moada Savant, 1 Mai. 1836. 

* Antony the micnwcepic fossil ihells placed by D'Orbign/ in tbe game 
Ocder aa Niunmiilit«a(F(iramJtufi^rM,)CuniitMuiule[ enumerates 40 apeuiea 
from tbe Cretaceous free atooa of Maeitricht. Mr. Lonsdale alao hu dis- 
covered 16 specie* of microscropic foramiaifers io the Eng^ah Chalk. (See 
V. I. p. 337, Note.) Microacopic ahella of Ihii Order occur in counllesa 
rajriada throughont the Tertiary strata, (See V. I, p. 290,1 

The Saod of the Shores of the Adriatic, and man; Islanda in the Archi- 
pelago, is crowded with recent microtcopiu ahelliof the aame kind. 

It is mentioned in our Note, V. I. p. 2SS,that doabts haveariaeii ■■ to the 
supposed origin of many of these minute multilocular sheHs from Oephalo- 
pods. Some recent observations of M, Dujardin have induced him to refer 
■be Animals which conslruct the Miliola and some other mioroacopic fbra- 
rainiferous shells, to a new Class of animals of a lower degree than the 
Radiata, and possessing a locoinolive power by means of minute tentacular 
filaments. He proposes to give them the name of Rhiiapcdes. Add. dea 
Sci. Nat. Mai, 1835. p. 312. 
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' EXPLANATION 07 PLATE 44. 65 

Fig. S. Hamites Bucklandi, (Phillips,) front the Gault or 
Speelon Clay, in the collection of Mr. I. Phillips, of 
York. (Original.) 

Fig. 8'. Transverse septum of Fig. 8, showing the lobes 
and saddles, and the siphuncle at a. 

Fig. 9. Hamites armatus, from the upper Green Sand, 
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66 EXrLAlUTIOM 07 FUl.TZ 44 . 

Fig. 15. Scapfahea Equalis, from Chalk near Rouen, in 
Uie collection of Mr. J. Sowerby; the udes of the 
exteraal sHeU are strengthened and ornamented by 
ribs and tubercles ; and the edges of the transverse 
plates disposed in sinnous foliations (c.) as in Ammo^ 
nites. The month or outer roargm (A.) returns so 
nearly into contact with the air-cambers (c.,) Ihfd 
ihc want of space at this part for the expansion of 
arms uid head, makes it probable that the Scaphite 
was [daced entirdy within the body of its animal. 
(Original.) 

Fig. 16. Transverse section of the chambered portion of 
Fig. 15, showing the arrangement of the lobes and 
saddles to be similar to that of Ammonites; the 
siphuncle also is seen on the dorsal margin at a. 
(Original.) 

Fig. 17. Longitudinal section of the calcareous Sheath 
and Alveolus of a Bdemnite. 

a. Alveolus, or internal shell, divided l!^ transverse Septa 

into air-chambers. See V. I., p, 381. 

b. Siphuncle, passing along the margin of the air-cham- 

bers. 

c. Apex of the fibro-calcareous sh^^i, or st^id Cone of 

the Belemnite. 

Plate 44'. V. I. p. 280, et seq. 

Illustrations of the probable nature of the Animals that 
gave origin to Belemnites.* 

■* ^ the description of PI. 44. and PI. 44'^ dte fallowing ktlera indicate 
thenme pu'Csin ench specimen to vluch they are applied. 

a. Tbtt Apexofthe calcareouBshell, orsbeath. 

b. Aleveolar portion, or chambered shell. 

c. Ink bag. 
? Portions of the thin uileriot hornjr tiieadv loinetiiiKt hij^ly lu^ 
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/Neckof Inkbaf. 
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EXFUMATIDN OF PLATE 44'. 6T 

Fig. 1. Imagiaary restoratioa of BeleranoMpia, showing 
the probable place of its Ink bag, aod of tbe internal 
shdl or Bdemoite. The three componrat parts of 
this Belemnite are represented as if longitudinally 
bisected : the place assigned to this Ink bag is nearly 
the same as in the recent Loligo. (Originals) 

Fig. S. Sepia officinahs, showing the position of tbe inter- 
nal shell or sheath (Sepiostair^) within tbe dorsal 
portion of its sac. Its apex (a,) and calcareous dor- 
sal plates (e>) correspond with the apex calcareous 
conical sheath of a Belemnite. 

Fig. 3. Sepia officinalis, laid op^ along the ventral por- 
tion of its Sac, to show tbe position of its Ink bag. 
(Original.) 

Figs. S. a.3. b. 3. c, Rhyncholites, found in contact witit 
Belemnites ia the Lias at Lyme Regis. Nat., size.. 
(Original.) 

Fig. 3. d. Beak of a small Te^udo from^ C3ialk> Jh tbe 
colleetion of Mr. MenteU, showing a fibro-eancel' 
lated bony structure^ very diflerrat from the com* 
pact shelly condition of the RhyneboUte, for- which 
it may from- its size and shape be miattdien. (Ori- 
^nal.) 

Fig.4. Ventral surface of a Sepiostairei the etongated 
shallow cone, or cup,, (e. e. e.' e.') is composed of 
very thin calcareous plates, alternating with horny 
membranes,, which are expanded outwards to form 
tbe thin margin of tbe cone. This irregular cone 
or shell represents the hollow cone at the larger 
t extremity of tbe Belemnite, (Fig. 7. A. b\ e. e'. e".) 
which includes its Alveolus (J. i/.) and Ink bag (c) 
Within this shallow sub-conical shell of the Sepio- 
staire is contained its alveolus, or calcareous cham- 
bered poEtioni, (Fig. 4. b.) which represents the 
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6S EXPLAltATIOII OF PLATE 44^ 

chambered alveolus in the Beleiniiite, (Fig. 7. K h.) 
but has no^phon. (Biainville.) 

Fig. 4'. Longitudioal section of the apex of the shell of 
Sepia officinalis. This apex is composed of granular 
calcareous matter (a.,) altematingwith conical horny 
lamiiue, which expand laterally into the homy margin 
(€,) (Original.) 

Fig. 5. Longitudinal view of Fig. 4. The apex (a.) re- 
presents the apex of a Belemnite. The hack of the 
shell (e.) the dorsal part of a Belemnite; and the 
alveolar portion (J. 6'.) represents the internal cham- 
bered shell of a Belemnite. (Biainville.) 

Fig. 6. Anterior extremity of the lamellie, or alveolar 
plates, exposed by a longitudinal section in Fig. 5. 
In the mature animal these lamellee are nearly 100 
ki number ; a few of them only are here represented. 
These alveolar plates form the internal chambers 
of the Sepiostaire, and represent the transverse 
plates of the Alveolus in Belemnites, and other 
chambered sheila; but as the Sepiostaire has no 
siphuncle, its chambers seem not subservient, like 
those of the Belemnite, to the purpose of varying 
the specific gravity of the animal; the intervals 
between its plates are occupied by an infinite number 
of thin winding partitions standing perpendicularly 
between the lamellte. 

Figs. 6'. 6". Thin calcareous partitions winding between 
and supporting Uie alveolar plates of the Sepiostaire. 
The sinuous disposition of these partitions increases 
their efficacy in resisting pressure, on the same 
principle, as in the foliated edges of the transverse- 
plates of Ammonites.* The sinuosity of the caU 

* Dr. Fleming his Bccorntsl;, deicrlbed the Btnictare of Uies; partitions^ 
ai exhibiting ptrpendiculu' lunioic, waved and folded in brunlike f^ratiow. 
vhiiih oecaiionall; anutomote.. 
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F FLATE 44'. 69 

careous partitions is least near the margm of the 
lamellre. See Fig. 6'. (Original.) 

Fig. 6'". Columnar appearance of the sinuoos partitions 
when viewed laterally, (Original.) 

Fig. 7. Unique specimen of Belemnites ovalis, from the 
Lias at Lyme Regis, in the collection of Miss 
Philpotts. A fracture at b, shows the chambered 
areolffi of the Alreolus. At e, the thin conical 
anterior homy sheath originates in the edge of the 
calcareous sheath, and extends to e". The surface 
of this anterior sheath exhibits wavy transverse lines 
of growth ; it is much decomposed, sUgbtly nacre- 
ous, and flattened by presaure. 

Within this anterior conical sheath the Ink bag is 
seen at c. somewhat decomposed, and partially altered 
to a dark gray colour. (Original.) 

Fig. 8. PortiMi of the Ink bag broken ofl'from Fig. 7. c. 
and covered by that portion of the homy case which 
lay above it. The transverse lines e. on this por- 
tion, are the continuation of the lines of growth on 
the horny sheath of Fig. 7. e. e'. e". (Original.) 

Fig. 9. Belemnites Pistilliformis 1 from the Liaa at Lyme 
in the collection of Miss Philpotts, having a portion 
of its ink bag at c. (Original.) 

Figs. 10. 11. 13. Belemnites from the Jura limestone of 
Solenhofen, figured by Count Munster in Bout's Me- 
moirs G6ologiques, Vol I. PI. 4. In 10 and 12 the 
form of the anterior horny sheath is preserved, to a 
length equal to that of the calcareous shaft of the 
Beleranite, but in none of them is die Ink bag visi- 
ble.* (Munster.) 

" Von Mejei Bienlions (Paleologica, P. 322, firat Edition, 1832.) thai 
he hu leen an Ink bag st ;be upper end of a Belemnite &om the 
LiuorBanz,and uks, "Do Belemnilei poaseas an Ink bag likBlliat of the 

Bepi»7" 
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Fig. 13. Chamberod alveolar cone and horny sheath of a 
large Belen^iite from the limestone of Solenhofen; 
the calcareous sheath or Belemnite itself has disap- 
peared. (Munster.) 

Fig. 14. Belemnites brevisT from the Xias at LsTne; 
Nat. size. The length of the shaft of this Belem- 
nite does not exceed that of the Beloptera (Fig. 15;) 
a small fragment only of its alveolus is preserved, 
but the place it occupied is filled with calcareous 
spar; and the hollow cone above it with has. (Ori- 
ginal.) 

Fig. 15. Beloptera. In this fossil we have an intermediate 
link between the Belemnite and the shell or sheath 
of Sepia officinalis, a. represents the apex of the 
sheath, e. e. its posterior expansion, analogous to 
that at Fig, 4. c, e. and at Fig. 4', e' ; e' is its ante- 
rior expansion, bearing on its internal surface annu- 
lar marks derived from the transverse septa of these 
alveolus. (Blainville.) 

Plate 44". V. I. p. 282. Note. 

All the figures in this Plate are of nat. size. 

Fig. 1- Anterior sheath and Ink bag of Belemno-sepia 
discovered by Miss Anning in 1828 in the Lias of 
Lyme Regis, and noticed by Dr. Buckland (Lond. 
and Edin. Phil. Mag. May, 1829, P, 388.) as "de-. 
rived from some unknown Cephalopod, nearly allied 
in its internal structure to the inhabitant of the Be-, 
iemnite." This sheath is, for the most partj nacre- 
ous ; in some places {d. d.) it retains the condition of 
horn. The corrugations on its surface indicate the 
lines of growth. At /. a transverse fracture shows 
the neck of the ink bag. (Original.) 

Fig. 2. The lower part of Fig. 1, seenfi'om another sidei 
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the circular lines on the aorface of its homy mem- 
brane d, are lines of growth. (Original.) 
Fig. 3. Belenmo-sepia from the Lias at Lyme, in the 
Oxford Museum; the Ink bag is preserved entire 
within thp interior conical sheath e. e. e.; the greater 
part of this sheath is highly nacreous, in a few places 
(d.) it is horny. (Original.) 
Fig. 4. Large Ink bag from the Lias at Lyme, in the 
collection of Mrs. Murchison, bearing on its surface 
undulating lines of growth similar to those on the 
surface of Fig. 1. The Ink is exposed at c. c. ; in 
other parts it is surrounded by the sheath, e. e. e. 
Nearly one-half of this sheath retains the appear- 
ance of horn, whilst the other half is highly na- 
creous. This interchange of condition, from horn 
to brilliant nacre, occurs in almost every specimen 
from the Lias at Lyme, in which the Ink bag is ac- 
companied only by the flexible anterior sheath, and 
the calcareous sheath has perished. (Original.) 
■ Figs. 5. 6. 7. 8. Ink bags from the Lias at Lyme, partially 
surrounded by brilliant nacre. In one of the spe- 
cimens represented in PI. 44" is the least trace of 
the calcareous sheath of the Belemnite preserved. See 
V. I. p. 283, Note. (Original.) 

Plate 45.* V. I. p. 396 et seq. 

Pig. 1. Limulus Americanus (I^ach,) a young speci- 
men from Honduras, one-third of nat size. b'. 
Right compound Eye magnified, b". Two single 

■ The foUowii^ letten •>« applied in PL 45 utd PL 46, to conetpond- 
ing; put! of difierait ininuJ*. a. the ihidd) a'. UtenU portion ofthe shield; 
h, tbe tytf &'. eye magnifiedi b". Avntftl eyt*} c the bukt d. the tul; «■ 
bnDcbic 
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Eyes in front of the shield. See V. Iop.397. (Ori- 
ginal.) 

Fig. 2. View of the tmder surface of Fig. 1, showing the 
crustaceous legs beneath the shidd (a,) and the 
swimming feet bearing the Branchiae (e,) beneath the 
body (c.) Scale, one-seventh of naL size. 

Fig. 2. e'. Swimming feet, (see Fig. 3 e,) enlarged to the 
scale of Fig. 1. 

Fig. 2. e". Posterior surface of one of the swinuning feet, 
bearing the fibres of the Branchiee. (Original.) 

Fig. 3. Front view of magnified figure of Branchipus 
stagnalis. 3. b. The left eye mounted on a peduncle. 
S. b'. The right eye still more magnified. (Original.) 

Fig. 4, Side view of Branchipus stagnalis, nat. size. 

Fig. 5. Magnified view of the back of Branchipus stag- 
nalis. See V. I. p. 298. (Original) 

Fig. 6. View of the back of a Serolis from Senegal, 
given by M. Dufresne to Dr. Leach. See V. I. p. 
296. (Original.) 

Fig. 7. View of the under surface of Fig. 6, showing the 
union of crustaceous legs with the membranous 
branchiee, e.* (Original.) 

Fig. 8. Magnified view of the Branchiee at Fig. 7, e. 

Fig. 9. Back of Asaphus caudatus, from Dudley, in the 
collection of Mr. Stokes. (Original.) 

Fig. 10. Side view of the left Eye of Fig. 9, is magnified. 

Fig. 10'. Another Eye of Asaphus caudatus, in the col- 
lection of Mr. Bright, from the W. side of Malvern 
Hill. In the front of this fossil are circular depres- 
sions on the stone, from which the petrified lenses 
have fallen out; on each aide, the lenses remain in 
their natural place. (Original.) 

r. Curtii in the col- 
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Fig. U. Aoterior segment of the left Eye of Fig. 9, still 
more highly megnifiedi to show the circular lenses 
set in their respective margins, each surrounded by 
six minute tubercles. (Original.) 
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shell, in this position, must have given perfect pro' 
tectioD to the soft parts of the body enclosed within. 
(Scharf.) 

Fig. 4. Side view of Calymene macrophthalmtu, rolled 
up, with its tail closed on its shield. (Curtis.) 

Fig. 5. Front view of another specimen of C. Macroph- 
thalmus, rolled up like Fig. 4. The Eyes in fossils 
of this species are usually well preserved and their 
facets large. (Curtis.) 

Fig. 6. Asaj^us tnberculatis ; a highly ornamented species 
from the Transition Limestone of Dudley ; in the col- 
lection of Mr. Johnson, of Bristol. The back alone 
is composed of flexible plates. (Curtis.) 

Fig. 7. Asaphus De Buchii, from the transition slate of 
Llandiki ; the tail is sorrounded with an inflexible 
Margin, sUghtty fluted. (Brongoiart.) 

Fig. 8. Restoration of Paradosides Tessini, (Broi^niart. 
Hist. Nat. de CrusWc^s, PI. IV. Fig. 1.) 

Fig. 9. Oxygia Guettardii, (Brongniart, Hist. Nat. de 
Crustac^s, PI. HI. Fig. 1.) 

Fig. 10. Highly ornamented tail of Asaphus gemmulife- 
nis, {Phmips^ from the Transition Limestone of 
Dublin, magnified four times. (Curtis.) 

Fig. 11. Tail of Asaphus caudatus> from Carboniferous 
limestone, at Beadnell, Northumberland ; in the col- 
lection of the Geol. Soc. of Ixindon. (Original.) 

Fig. 12. Tail of Asaphus caudatus, from Transition lime- 
stone, near Leominster ; in the Oxford Museum. 



Plate 46-. V. I. p. 306. 

Pig. 1. Back of a fossil Scorpion of a new genus (Cy- 
clophAalmus) found by Count Sternberg in the 
Coal formatiDn of Bohemia, in a ijuarry of sandy 
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argillaceous Schist, tufficieady hard to be used for 
building. Nat. size. (V. I. p. 807, Note.) 

Even the skio, hairs, and pores of the trachcs of 
this animal are preserved. - 

In the same stone are many carbonized fragments 
of Vegetables, and on the right of the body is a 
large fossil Nut (a;) this side of the animal has 
been laid open by cutting away the stone. (Stern- 
berg.) 
2- Lower surface of the same animal, discovered in 
splitting the stone in search of fossil plants ; nat. size. 
Near the point of the right claw, is a fragment of 
the tail of another and larger Scorpion. (See PI. 
46", Fig. 18.) We have here also the side of the 
same nut that is seen in Fig. 1. a. This thfid nut 
exhibits traces of the structure of the outer coating 
ia which it was enclosed. (Sternberg.) 

3. Magnilied representation of the Head and Eyes. See 

V. I. p. 307. (Sternberg.) 

4. Magnified jaw, armed with teeth, and partially covered 

with minute hairs. (Sternberg.) 

5. Hairs on Fig. 4, highly magnified. (Sternberg.) 

6. Magnified representation of a portion of the skin, con- 

sisting of two divisible layers. See V. I. p. 308. 
(Sternberg.) 

7. Magnified impressions of muscular fibres connected 

with the legs. (Sternberg.) 

Plate 46". V. I. p. 308. 

Fossil Insects, Arachnidans, and Limtdus, 

The following description of the Insects represented in 
this Plate is founded on information received from Mr. 
Curtis and Mr. Samouelle. 
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» 

Figs. 1 and 3 belong to the family of CurculionidtB, of 
which the Diamond beede is a familiar example. 
They were discovered by Mr. Wm. Aostice in no- 
dules of Iron stone from the Coal formation of Coal- 
brook Dale. 

Fig- 1, nearly resembles some of the South American 
types of Curculio, but the antennie are longer and 
stronger than is usual in living species. Only the 
back of the head is visible, with faint indications of 
the place of the eyes; the Rostrum is not apparent, 
it probably descends into the Iron stone beneath, and 
this position will explain the appearance and place of 
the Antennee. 

The Elytra seem to have been connate towards 
their lower extremity, but their line of junction is 
visible towards the Thorax. The substance of the 
Elytra and Thorax, and of portions of the legs is 
replaced by white Iron ore, having the lustre of 
l^atin. 

Mr. Curtis conceives that the tufted appearance 
of the legs may have been caused by fun^ formed 
after death, as often happens in tropical climates. 
The enlargement of the Femur of the hindmost leg 
in our fossil is a character peculiar to the Curcu- 
lionidoe.* (Original.) 

Fig. S- Mr. Samouelle considers this extinct fossil species 
to approach most nearly to the Brachycerus apterus 
of Africa.f (Original.) 

Fig. 3. Limulus triiobitoides {nobis) forming the Nucleus 

* Until more pecfecl <!ili are foDn<K on which geneiic eharactcn cm be 
csIibliBhed, I propoce lo de*i{nale tWw lateet bj Ifas proriBional oame of 
Curculioidea Antlicil, 

f The iniiDKl liea on lit back irith the left aide raiaed upwatda, and ei- 
liibiling-a porlton of Ihecjleriorinrfieeortbelefl Eljtron. 

At a. b. are the remaina of AnleniuB, and near tbe bwe «f a, tp- 
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of a nodule of Ii:on ore from Coalbrook Dale. V. L 
p. 299.* (Original) 

patently a fngmeat of the probudi; the hga sr« all imperfeol; the thorax 
u rer; Urge, uid cuiIy it* iaSeTiot aarlkct ii Tuibte, hnag expated by the 
reujaval of the psctonl poilion of the traak; thu lorlace ia covered with 
irregular indentstiouB, nbich repttaent the hollow iolerior of a aeriei of 
•pjnoiu tubercles, and Tcrrucoie piojeotions on the back of the thorax. 

In Ihe centre of the thorsi i» a compound depmaion larger than the rest, 
iadicatin^ the prewMice of ■ eorrespondiDg projeeliun on the back. 

Ammg IJTuig CnreuU»iud« irre{alar taberolei and projectiona of tbb 
kind occur on the thorax of the Braobyomit aptenu. 

The left £lytroD only is dintioctly visible, embracing with its margin the 
aide of the Abdomen [ itg outer sur&oe !■ irregularly and minnlely punctate. 
Two spinous tubercles project from near its posterior eitremitj, and a cot- 
reipooding luberele from the extremity of tlic right elytroo. Similar spines 
occur on the Blytrona of Bracbyoeroi; and of aameCiiTcnllonidnof N. Hol- 
land. The abdominal ring* are very dislioct, I shall designate this Iniect 
by the provieional name of Curcnlioidea Preavicii, 

St. Audottin eihibited at the meeting of Ihe Natartbrscher at Bonn, in 
September, 1835, a beanlifnl wiog of a aeuropterus Insect, in a nodule of 
clay Iron atone, appanintly also from the neighbourhood of Coalbrook Date, 
which bad been purchased at the sale of Parkinson's coUeotlon bj Mr. Man- 
lell, and transmitted by him to M. Brongoiart. This wing is nearly three 
inchea long, and closely resembles that of the living Corydalis of Carolina 
and Pennaylvania: it ia much broader and nearly of the length of the wing 
of a large Dragon Fly, 

■ Several specimens of this species are in the oolleolton of Hr. Wm. 
Anatice at Madely Wood. Our figure is taken ftsm a cast or impression of 
the back of the animal In Iron atone, in which the traneverse lines across 
the abdominal segmeat are not very apparent; other specimens exhibit deep 
traoaverae flulings, externally resembling the separate segments of the Inck 
of a Trilobite, but apparently not dividing the shell into more than one 
abdominal Plate, nor admitting of flexure like tlie articulating^ segments of 
a Trilobite, 

Tlie traaaversc depressions on the back of the second segment of the body 
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Figs. 4 — 9. Elytra of Insects in the Oolitic slate of Stones- 
field. Mr. Curtis considers all these to bebng to 
the family Buprestis. (Original.) 

Fig. 10. Leg of an Insect in the Stonesfield slatey Oxon^ 
considered by Mr. Curtis to be that of a Curculio.* 
(Original.) 

Fig. 11. A fossil Ply from the fresh-water formation of 
Aix in Provence, in the collection of Mrs. Murcbison, 
Mr. Curtis considers this Fly to be of the same spe- 
cies with one of those engraved in Fig. 11 of biff 
Plate of Insects from this locaHty, in Jameson's 
Journal, Oct. 1820. (Original.) 

Although it agrees with no living genus, he thinks 
it undoubtedly belongs to the family of Tipulidas, 

of lliis Bniroal, Ibrm a charictei wherein it appioachra nearer Ilian the Vitipg 
Limulua la the atruclDro of Trilobitea. The irlieolation of the long iwl-. 
shaped tail with the body in Fig. 3, and in other apccimcna ia Terj disliitct. 
Tliia Limatua ii the EDtomolithni monoculitea ot Mtrl\n,{Pelrifaeia Derbi- 
rniia. Tat. 45, Fig. 4.) md Belinurui bellulna of KOnig, (Jcon. Sicl. PL 
XVlII.No. 230.) M. Parkinaon, Org. Rem, lii. Fl. XVII, Fig. IB, hia 
figured B aimilsr foaail from Dudlej, in iron alone of the Coil formalion, 

* Mr. Rr. C. Taylor fnenliona the occurrence of Ihe wing coiera of 
Beellee in the ehale of the Danby Coal pil<, in Die Eaalern Moorlvidi of 
Yorkabire, This ehale has nearly the same place in. the Oolitic acrlea aa 
the Stoneefidd skle. Sec Loudon'a Mag. Nsl. Hiat. V. iii. P.3ei. 

In tlie private collection of Dr. De Sicbold at Leyden, I aaw in Oct..lB3S, 
a moat beauliftil and unique apecioien of Buprcatis, from Japan, about in 
incli long, coovectcd to Calcedony. Even the antennie and porlioni of the 
li'^x are dialinctly prcecrvcd. 

In the same collection are fragment! ofaoliciGed treci, bored with lubnlar 
cavilie^, apparently by the larriB of animals of this kiod ; and witbin these 
cavilieE, a quantity of dual, produced by the boring, waa obaeired by M, 
Brongiiiort to be converled lo Calcedony. From this circumatance we may 
conjfcture that the perlect inaect'wai lodged in s aimilar tube, when it 
liecane Iranaformcd into Calcedony. The Enrfuce of Ihia Insect is covered 
with cluBttra of minate concentric rings of Calcedony (Orbiculea of Bronf. 
riMri) BO conunan in viliclGed fbwil ahells. 
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and is nearly related to the genua BitnOi viiich is 
now widely distributed, being common in Europe, 
and in N. and S. America. > 

See Curtis Brit. Ent. Vol. iii. R 1S8. 
This fossil presents the under surface of the 
Animal. 
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The length of the jointed ftexibla stems has been 
taken from Botne entire stems in the coUection of Mr. 
Chaning Pearce of Bradford, near Bath. Two 
young individuals are attached to the calcareous 
Pedicle or Base of the largest specimens. (Miller.) 
Fig. 2. a. represents the remedial effect of calcareous 
secretions in repairing an injury of the joinU of the 
stem. (Miller.) 
Fig. 3. Pyriform Body of Airiocrinites rotundus, show- 
ing at its upper extremity the internal disposition of 
the bones surrounding the cavity of the stomach. 
(Original.) 

Fig. 4. Vertical section of another pyriform Body, show- 
ing the cavity of the Stomach) and a series of lower 
cavities, or hollow lenticular spaces, between the 
central portions of the enlarged joints of the upper 
p(H:tion of the vertebral column. Miller considers 
Uiese spaces as enlai^ements of the alimentary qanal, 
which descends through the axis of the entire co* 
lumn. 

The surfaces of the joints of the vertebral column 
are striated with rays, which articulate with corre- 
sponding rays on the adjacent Plates, and allow of 
flexure without risk of dislocation ; locking into one 
another nearly in the same manner as those figured 
in PI. 49. Figs. 5. 7. 9. (Original.) 

Fig. 5. Restored figure of Acinocrinites, 30-Dactylus, 
copied from Miller's Crinoidea, Page 96, PI. 1. Fig. 
3. {See V. I. p. 323. Note.) 

B- Base and fibres of attachment. 

D. Auxiliary side Arms.* 

■ Thete side arm* aflnrd n beautifal extiaplc of meebanio&l idsp. 
Uti«o( ftnd QunpeoHttoiu, which are thai dewiibod bj Mr> Miller 
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Fig. 6. Body of Apiocrinites SO-dactylus (Nave EDcriaite 
of Parkinson) copied from Miller's Crinoidea, P. 98. 
PI. 11. {See V. I. p. 323. Note.) 

Q. Pectoral Plates. 
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Tubercles which appear on the surface of Pig. 6. 
{Origioal.) , 

X. Orifice of the Mouth. 



Plate 48. V. I. p. 317. 

Lily Encrinite, (Encrinites monihformis,) from the Mits- 
chel kalk, near Gottiugen ; in the cabinet of the Marquis of 
Northampton. (Original.) 



Plate 49. V. I. p. 318. Note. 

All the Figures in this Plate except Fig. 3, are taken 
from the Petrefacten of Dr. Goldfusa, PI. LIII. and PI. 
LIV. They are so fully explained in our Vol. I. p. 317 
and Notes, as to supersede the necessity of any farther de- 
tailed description. 

Fig. 1. Restoration of the body and vertebral column of 

Encrinites moniliformis. 
Fig. 3. Base of attachment. 
Fig. 3. Portion of the summit of a vertebral column. 

(Original.) 
Fig. 4. longitudinal section of Fig. 3. magnified. (See 
Vol. I. p. 319. Note.) 
' Figs. 5, 7, 9. Joints from different parts of the vertebral 
column, showing the manner in which the articu- 
lating surfaces are crenulated to admit of flexure- 
Figs. -6, 8, 10. Vertical sections through the axis of Figs. 
5, 7, 9. showing the forms of the internal cavity for 
the alimentary canal. 
11 — 26. Profile and view of the articulating surfaces of 
joints, from various parts of the vertebral column, 
(See V. I. p. 320. Note.) 
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Plate 50. V. I. p. 817, et seq. 

Fig. 1. Fragment of the upper portion of Bncrinites 
moniliformis, showing the exterior of the Body, 
Arms, and FingCTs nearly closed around the ten- 
tacula. From a ^ecimen belonging to Mr. Stokes. 
(Original.) 

K. Arms. 

M. Hand. 

N. Fingers. 

Fig. 2. Another fragment of the upper portion of the 
same species, reduced wie-third, showing the sum. 
mit of the column, the exterior of the body, t 
and fingers, and the manner in which the Tentacula 
are folded when the animal is closed. See V. I, p. 
321 . Note. (Copied from Parkinson's Organic Re- 
mains, Vol. 3. PI. XIV. Fig. 1.) 

Fig. S. Side View of one finger, with its tentacula, (Gold- 
fiiss, PI. UV.) 

Fig. 4. Interior of the body. See V. I. p. ,322. Note. 
(Miller, P. 40. PI. II.) 

JE. Column. 

E. Pelvis .^ First Costal Plate ^ Second Costal Plate. 

H. Scapula. 

Fig. 5. Articulating surface of the base. (Goldfuss, PI. 
LIV.) 

Fig. 6. Dissection of the Scapula. See V. I. p. 882, 
Note. (Miller.) 

Fig. 7. Dissection of upper costal Plates. (AKUer.) 

Fig. 8. Dissection of lower costal Plates. (Miller.) 

Fig. 9. Dissection of Pelvis. (Miller.) 

Fig, 10. Summit of vertebral Column. (Miller.) 

Fig. 11 — 16. Articulations of the Plates composing the 
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abdominal cavity. See V. L p. 322. Note. (Copied 
from MiUer's Crinoidea, P. 41. PI. IIL) 

Plate 51. V. I. p. 326, and 330. 

Fig. 1. Feolacrinites Briareus, (nat. size) on a slab of 
Lias from Lyme Regis, covered witb a large group 
of the same animals, in the collection of the Geolo- 
gical Society of London. (Original.) 

Fig. 3. Rare and beautiful specimen of Briarean Penta- 
crinite, from the Lias at Lyme Regis, in the collec- 
tion of Mr. Johoson, of Bristol, showing the plated 
integument of the abdominal cavity, tennioated up- 
wards by a flexible Proboscis, and surrounded by 
the commencement of the arms and fingers. This 
part of the animal is very seldom preserved. See 
V. I. p. 330. (Original) 

Plate 63. V. I. p. 325. 

Figl. Recent Fentacrinus Caput Meduss, from the 
bottom* of the sea, near the I. Nevis, in the W. In- 
dies, reduced from the Figure in Miller's Crinoidea, 
P. 48, PI. I. In the front of this Figure, two of 
the arms with their hands and iingers are much 
smaller than the others, and show that these ani- 
mals, when mutilated, have the power of reproducing 
lost parts, 

D. Auxiliary side arms, articulating at distant intervals, 
with the vertebral column) these also, when muti- 
lated, are reproduced. 

■pi First costal plate. 

j_ Second costal plate. 

H. Scapula. ^ 

t. Interscapulary joint* 
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Miller's description of this recent Type, of a family 
of 'which a few individuals only have hitherto been 
found, afibrds examples of many very delicate and 
beautiful mechanical contrivances, which thrpw im- 
portant light on corresponding parts of the fossil 
species of this, and of kindred genera that abound 
in strata of the Secondary series, and more especially 
in the Lias. (See V. I. pp. 325. 326. 328.) 

Fig. 2. Pentacrinus Europssus, discovered in the Cove of 
Cork, and on other parts of the coasts of Ireland, by 
J. V. Thompson, Esq. (See V. I. p. 325.) In this 
figure several Individuals in different stages of de-, 
velopment, adhere by the base of an articulated 
column to the stem of the Coralline. 

Fig. 2'. One of the Individuals magnified and fully ex- 
panded. See V. I. p. 326. 

Mr. J. V. Thompson has more recently conjectured 
that the Pentacrinus Europseus, which in early life 
is fixed by its stem to other bodies, is produced from 
the ovum of the Comatula, and becomes afterwards 
detached, and forms a perfect Comatula, capable of 
moving freely in the Ocean ; at one time crawling 
amongst sub-marine Plants, at others floating, or 
swimming like Meduste. (See Proceedings of Royal 
Society, London, June, 1835.) 

Fig. 3. Small Briarean Pentacrinite, adhering to a frag- 
ment of Jet from the Lias at Lyme Regis. (See V. 
I. p. 329, Note.) 

Fig. 4. Fragment of the column of Penfacrinites sub- 
angularis. The Vertebrse are nicely articulated to 
atlmit of flexure without risk of dislocation. The 
uppermost joint d. shows the lateral cavities for the 
articulation of auxiUary side arms. (Goldfuss. PI. 
■ LILf.g.) 

Fig. 5. Vertical Secti(Hi of Fig. 4. In this Fig. and in 
VOL. n. — 8 
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Fig. 4, the joints are of three degrees of magnitude ; 
those at a. being the largest, those at c. the smallest 
and thinnest, and those at b. of an intermediate size. 
The edges of c. appear at the surface only upon the 
salient portion of the column, Fig. 4. (See V. I. p. 
826, Note.) 

Figs. 8, 7,8,9, 12, 13. Portions of the vertebral column 
of Pentacrinites basaltiformis. 6, 8, 13, show the 
stellated crenulations on the articulating facets of 
different parts of the column; 7, 9, show the tuber- 
cles on the exterior of each columnar joint, for the 
attachment of cortical contractile fibres. 13. d, 
shows the articulating facets of the auxiliary side 
arms. (Goldtiiss.} 

Fig. 10. Articulating facet of a columnar joint of Penta- 
crinites scalaris. (Goldfuss. PI. LII. 3. h.) 

Fig. 11. Fragment of a column of the same species. 
The joint d. bears sockets for the articulation of the 
side arms. The other joints have large tubercles 
for the attachment of cortical fibres. (Goldfuss, PI. 
U1.3.p.) 

Fig. 14, 15, 16, 17. Articulating surfaces of joints in 
different parts of the column in Pentacrinites sub- 
angularis. The mechanism of each star seems dif- 
ferently disposed, to modify the amount of motion 
required at their respective places in the column. 
The tubercular surfaces between the rays or petals 
of the star indicate the action of the intervertebral 
contractile fibres. (Goldfuss, PI. LII. 1. m. n. o. p.) 

Plate 53. V. I. p. 327, Note, et Beq. 

Fig. 1.2. Upper parts of two nearly entire specimens 
of Briarean Pentacrinite, projecting in high relief 
from the surface of a slab, nearly two inches thick. 



ilizedbyGOOgk' 



Kin-AKATiON or ri^iB 53. 87 

and eotiiely composed of a mass of petrified Osaicula 
of the same species of Fentacrinile. Tlie surface of 
these fossils is covered with a delicate film of Iron 
Pyrites, which gives them the appearance of Beauti- 
ful Bronze. (Original.) 

I". Continuation of the stem of Fig. I . 

2". Portion of the stem of Fig. 2. 

The length of these stems when entire, was three 
or four times that of the fragments here lemaining. 

Upon the stem 2", nearly all the side arms retain 
their places in the grooves on each side of the salient 
angles of the pentagonal column ; they drminish in 
size as they approach its upper extremity. This is 
also distinctly seen at the upper end of the column 
of Fig. 1. 

— First costal, plate. ~ Second costal plate. 

Fig. 3. portion of a third column retaining nearly all its 
auxiliary side arms in their natural place. 

Fig. 3". Continuation of the same column deprived of ^e 
side arms. 

Fig. 4. Portion of another column, with traces of a few 
side arms rising from the lateral grooves. 

Fig. 4*. Continuation of Fig. 4. 

Fig. 5. Fragment of another column, the joints of which 
are so much bent without dislocation, as almost to 
give the column the appesu-ance of a spiral disposi- 
tion. 

Fig. 6. Body of a Briarean Pentacrinite and summit of 
its column, showing the mterior of the ossicula that 
surround the abdominal cavity. 

E. Pelvis. J First costal plate. From a specimen in the 
Oxford Museum. (Original.) 

Fig. 7. Fragment of a column in the collection of Mr. 
J. Sowerby, showing the oblique articulation of the 
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base of the side arms, with the larger joints of the 
vertebral column. See V. I. p. 331. Note. (Original.) 

Fig. 8. Magnified Section of a portion of a column in 
the Oxford Museum. The joints, as in PI. 53, Fig. 
4, 5, and in PI. 49, Figs. 3, 4, are alternately thicker 
and thinner; with a third, and still thinner joint 
interposed between them. See V. I. p. 327, Note. 
(Original.) 

Fig. 8». Nat. size of Fig. 8. 

Fig. 8". Portion of a column, showing the manner in 
which the edges of the thinnest plates, c, are visible 
along the salient angles only. In the intermediate 
grooves the thicker plates, of the first and second 
sizes, a, b, overlap and conceal the edges of the 
thinnest plates, c. The principle of this mechanism 
is the same as Pentacrini(es subangularis, Fl. S2, 
Figs. 4, 5, and in Bncrinites Moniliformis, PI. 49, 
Figs. 3, 4 ; but the circular form- of ihie column in 
the latter, causes the smallest plate, c, to be visible 
around its entire circumference. See V. I. p. 827, 
Note. (Original.) 

The bases of two side arms are seen in two of the 
grooves, articulating with the uppermost large joint 
of this column. On other large joints are seen the 
sockets from which similar side arms have fallen. 

Figs.9, 10, 11, 12, 13. Various stellated forms on the 
articulating surfaces of Vertebrae, preserved in the 
dislocated mass beneath Figs. I, 2. These petal- 
shaped, and cren^ted rays were probably adapted 



to produce 
to their respecti 
Vertebra on Fi 



bus degrees of flexibility, according 
ve places in the column. The small 
ig. 13, is derived from another indi- 
vidual. (Original) 

The aperture at the centre of all these Vertebras 
was for the passage of the alimentary canal, which 
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ICller conaiders to have sent off ten branches at 
every joint, five to the interior and five to the exte- 
rior of the petals. 

Fig. 14. One of the largest auxiliary side arms. Some 
of these contained more than 100 joints. See V. I. 
p. 330. (Goldfuss.) 

a, b, c, represent different forms of the joints at different 
parts of the side arms, witli their nicely adjusted ar- 
ticulating surfaces. 

Fjgs. 15, 10,(z, b, &c. Various modifications of the arti- 
culating surfaces of Uie joints composing the fingers 
and tentacula. (Goldfuss, PI. U.) 

Fig. 17. Magnified extremity of one of the tentacula. 
The last two joints form a very dehcate pair of pin- 
cers to lay hold on its prey. (Origiaat.) 

Platb 54. V. I. p. 333. 

Fig. 1 . Caryopbyllia arbuscula, nat. size, with the ani- 
mals expanded. (Mem. du Mus. d'Hist. Nat Tom. 
6, PI. 15, f. 3.) 
Pig. 3. The animal of Fig. 1. magnified; as sem from 

above- 
Fig. 3. Vertical section of the cup of Meandrina laby- 
rinthica, with the animal placed within it. (Mem. du 
Mus. d'Hist Nat. Tom. 6. PI. 16, 10 b.) 
Fig. 4. a. The common Actinia, or Sea Anemone, ex- 
panded, b. The same contracted within its external 
skin. (Encyc. Method. PI. 72. 6.*) 
Fig. 5. Madrepora gyrosa. (Ellis. Zooph. Tab. 61, 
Fig. 3.) 

■ Tbii uiiniBl bis bo colcareoas eetl, bat ooutTBcU its^ iato a toagb 
flnhy aac, tee FJ^. 4. b. At a. the Tentacula are reprMented ia a Blale 
of expuiRton. Soide of these Polypea present the aame display of btil- 
liant cdoan aa many of these wbidi etaittuct peisistent calcaieoos 
eell*. 

8* 
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Fig. 6. Section of the animal of Meandrina viridis, and 

of the coral in whicti it is placed. 
Fig. 7. Animals of Meandrina limosa as seen from 8tx>v&> 

and magnified ; they are placed in confluent stellated 

cells similar to those in Fig. 5. 
Fig. 8. One of the same, seen in profile, with the edges of 

its coralline plates behind the lentacula. (Mem. du 

Mus. d'Hist. Nat Tom. 6, PI. 15. 4.) 
Fig. 9. Caiyophyllia Smithii, from Torquay. Nat. size. 
Fig. 10. The same, with its animal partially expanded, 

within the centre of the coral. 
Fig. 11. The animal expanded and seen from above.. 

(Zoologieal Journal, Vol. 3. PI. 13.) 



Plate 63. Vol. I. p. 350. 

Fig. 1. A. B. C. Trunk, and dichotomous branches of a 

fossil tree, Lepidodendron Sterobergii, found in the 

roof of a coal-mine at Swina, in Bohemia. (Staii~ 

berg. Tab. I.) 
Fig. 2. The extremity of a branch with leaves attached 

to it, from ten to twelve inches long.* (Sternberg, 

Tab. n.) 
Fig' 3. Extremity of another branch, with indications of 

fructification somewhat resembl^iug a cone. (Stem~ 

berg.) 

Plate d6. Y. I. p. 352, el seq. 

Extinct Plants from the Coal Formation. 

Fig.' 1- Copied from a sketch by Mr. Sopwtth^ of the 
base of a targe trunk of Sjgillaria standing in 1803,. 
in the clilT at Bog Hall, near Newbiggin, oa the 

" Bj an error in Copying this figure (he bmncbea are made too broad in. 
|>topor(ian to the Ittntt. 
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coast of Northumberland. This fragment is abooA 
five feet high, and two feet three inches in diameter 
at its base.* Scale one-twenty-fourth. (Sopwith.) 

3. Fragment of the bark on the trunk of a Sigillaria, 
from Eftii Fi(2william's coal-mine at Eisikar, near 
Rotherham. In this mine many large trunks are 
seffli inclined in all directions, and some nearly ver- 
tical (See V. I. p. 353, Note.) TTie barii is converted 
into a thin lamina of coal, and remains attached to 
the lower portion of this specim^i. It exhibits oa 
its' outer sifff^ce scars formed by the articulations 
of the bases of leaves ; these are penetrated near 
their ceptre by three apertures for vessels that 
passed from each leaf into the trunk. The decbrti- 
eated upper part of this specimen presents an im- 
pression of its striated internal surface, and exhibits 
beneath each scale two oblong parallel apertures, 
through which the vessels from a leaf penetrated the 
trunk. Scale one-half. (Original.) 
. The substance of the trunk must have been in a 
state of decay, before the mud, which is now har- 
dened into shale, could have entered the interior of 
the bark. When trunks of this kind are inclined 
at an angle exceeding 45°, they are usually dis- 
tended with sand-stone, or sandy shale; when at a 
less angle than 45°, they are most commonly com- 
pressed, and have only a thin flat portion of shale, 
formed of indurated mud within their hark. The 
bark, wherever it has not perished, is converted to 
coal. 

8'. Articulating leaf-scar on the exterior of the bark of 
another large trunk of Sigillaria from Elsecar. Nat. 

* H. Ad. Btongniait found tt stem of SigilUria in a COKI-Rune at Emen in 
Westphalia, which vu dicholomoui near its top. 
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raze. Ob ctHnparing this scar with those upon the 
bark of Fig. 3, it may be seen that the different 
modes of articulation of the leaves with the cortical 
integument present obvious characters, on which 
specific distinctions may perhaps most easily he esta- 
bUshed, in this very obscure and curious family of 
extinct plants. See various figures of these leaf- 
scars in Lindley and Hutton's Fossil Flora, Plates 
55. 56. 57. 71. 72. &c. In Figs. 2, and 2', as in 
many other species, decurrent lines are visible on 
both sides of the scar. (Original.) 
Fig. 3. Ulodendron Allanii, (nobis) scale on&^fUi. See 
V. I. p. 356. Note. Drawn from a plaster cast of an 
impression on sand-stone, in the Museum'of the Royal 
Society of Edinburgh from the Coal formation at 
Cragleith. -This sand-stone has formed a natural 
mould on the outer surface of a stem, which has 
entirely perished; our cast gives a fac-simile of the 
small rhomboidSlI scales, and of three large round 
scars on the exterior of the trunk. This impression 
has been figured, in an inverted position, by Mr. 
AUan in YoK IX. Trans. Royal Soc. Edin. 1823. PI. 
XrV. p. 236. (Original.) 

Our figure represents the trunk in its natural 
position. In the centre of each scar is a cavity, 
indicating the place of attachm^t of a cone. The 
upper portion of each scar is marked with furrows, 
produced by pressure of the long radiating scales 
at the bottom of the cone.^ This pressure has nearly 
obliterated the smalW rhomboidal scales of the bark^ 
in those parts where the furrows are deepest ; on 
the lower portion of the scars, the scales of the 
bark have been but slightly modified by pressure of 
the cone. 
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Fig. 4. A single scar formed by the attachmeot of a cone 
of another species, Ulodendron Lucasii, (nobis,) dis- 
covered by Mr. Lucas in the S. Wales Coal field 
near Swansea. Some scales and speared-shaped 
leaves of the trunk are still preserved around the mar- 
gin of this scar. As the bark has fallen off, ve have 
only the impression of its inner surface. This sur- 
face Exhibits small apertures, through which vessels 
entered from beneath the bark-scales into the trunk. 
On the upper part of the disk, the traces of many of 
these vessels have been obliterated by pressure of the 
cone. Scale one-fourth. (Ori^nal.) 

Fig. 5. Ulodendron Stokesii. (nobis.) A large oval scar, 
(4i inches in its longer, and 3 j- inches in its shorter 
diameter] preserved in shale from an unknown lo- 
cahty in the English Coal Formation. On the 
margin of this scar are the remains of rhomboidal 
scales, and impressions of scales, and a few small 
leaves. Within the disk a few fragments only of 
the bark remain near its upper margin. Near its 
centre, is the mark of the insertion of the stem of 
a large cone. The lower half exhibits a series of 
small tubular cavities, marking the place of vessels 
which passed from the bark into the trunk, one 
beneath each of the bark-scales that have fallen off. 
In the upper half of the Scar, there are but sli^t 
traces of these cavities, and the surface is marked 
with furrows, produced by pressure of the long 
radiating scales of the base of the cone. Scale one- 
fifth. (Original.) 

Fig. 6. Ulodendron Rhodii. (nobis.) Scar on a scaly 
stem, from the Coal field of Silesia, figured by Rhode 
in his Beitrage zur Pflanzenkunde der Vorwelt, L. 
3. PI. 3. Fig. 1. The lower portion of this Scar 
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retains the bark-scaleK modified by. presture of the 
Strobilus or coae that grew firom the centre of the 
disk. Ttie upper portion of the Scar is without in- 
dications of bark-scales, and is covered with radi- 
ating furrows, Impressed on it by the long slender 
scales of the base of the Strobilus, which have obli- 
terated the bark-scales.* 

The character of this scar approaches to that of 
Fig, 5, but its proportions diSer, measuring 3J inches 
in the longer, and 2^ inches in the shorter diameter. 
The scaly bark (which in Fig. 5 has been almost en- 
tirely removed from the area of the scar,) is pre- 
served on the lower portion of the disk of Fig. 6. 
Scale two-ninths. (Original.) ' 

Fig. 6'. Cast of Ulodendron Conybearii {nobis) formed by 
Pennant sand-stone of the Coal formation at Staple- 
ton near Bristol. This cast expreeses the exact form 
of an oval scar, or cavity on a stem Irom which a 
cone had fallen off. 

The disk is covered with slight ridges and furrows, 
radiating in all directions from the point of insertion 
of the cone, and formed by pressure of its lowest 
scales upon the porticm of the stem to which it was 
attached. Beneath the point of insertion, a few small 

* The porlioDs abore and below tbe line dnwn «ctaa Fig. 6, are copied 
from two (cars in Rhode's figure. Rhode considers these impressions to be 
Sowers, and Ihe compressed bark-scoles to be the Petioles of the fiower, and 
biB repreaenled Ihe trunk in an inverted position. 

As, in evBTj species of Ulodendron which we bare seen, the furrows pro- 
dnced by sciles at the hue of the oone, are deepest on the npper portion of 
the Scar, we infer trom this circamstance that the cone were inclined up- 
wards and inwards, with their axis a^oxiaiating to that of the stem fiain 
which thej issued. 
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scales of the bark remain adhering to the Sand-stone. 
Scale ODe-fourth. (Origioal.) 

Pig. 7. Portion of the Trunk of Favularia, one-fourth oat. 
size; This plant ia distinguished by the tessellated 
appearance of the scales, which cover the space 
between each fluting of the Bark. In the centre of 
the area of each scale is a club-shaped scar, which 
gave origin to a leaf; it was a dicotyledonous plant, 
probably allied to Sigillaria; and its stem must have 
been covered with a mass of densely imbricated 
foliage. In the Genus Sigillaria the leaves were more 
distant from one another. The Rows of scars are 
8q}arated by a groove. Fig. 7. b. ; their disposition 
in the vertical direction is indicated by the line a. 
(Lindley, Foss. Fl. PI. 73.) 

Fig. 8. Reduced from Lindley and Hutton's figure (PI. 
31) of the central portion of a Stigmaria ficoides, 
from Shale in the roof of the Jarrow colliery near 
Newcastle. We have here a view of the inferior 
surface of this curious plant. Its dome-shaped 
hollow central trunk, or stem, was three feet in 
diameter, and fitted to sustain horizontally in a 
floating position the numerous long branches by 
which it was smrounded ; these divide into two, at 
a certain distance from the Trunk. When perfect, 
and floating in water, its appearance must have 
resembled the form of an Asterias. On the two 
longest branches, a. b. is seen the longitudinal 
depression, which is usually adjacent to the small 
internal woody axis of these branches, and from its 
position in this fossil, we learn that die place of 
this depression was on the inferior surfece of each 
branch. Scale ono-twenty-fourth. (See V. I. p. 
3B8.) 
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Fig. 3. Vertical section of the dome-shaped trunk of Stig- 
maria, showiog the relative portion of the branches. 
(Liodley and Hutton.) 

Fig. 10. Restored portion of a branch of Stigmaria show- 
ing the manner in which the long cylindrical leaves 
proceeded from the tubercles around its surface to 
the length of many feet. In front, extending from 
a. to i. is seen the depression adjacent to the internal 
eccentric woody axis a. From b. to c. this axis is 
laid bare by the removal of a portion of the sand- 
stone. This part of the axis is drawn from a speci- 
men in the Oxford Museum. Scales one-seventh. 
(Original.) 

Fig. 1 1 . Fragment of a branch of Stigmaria, showing the 
character of the Tubercles, which formed articula- 
tions with the bases of the leaves. The enlai^ement 
of the leaf towards its base (a) seems to have been 
calculated to strengthen this part, and to afford space 
for the articulating socket. This socket formed, 
with the spherical tubercle, a universal ball and 
socket joint, admitting of motion in every direction 
to a long cyhndrical leaf floating in water. Scale 
one-half. (Sternberg.) 

Pl4Te 56'. v. I. p. 863 et seq. 

Appearances presented by longitudinal and transverse 
sections of recent and fossil Coniferous woods, cut into thin 
slices, and magnified 400 times. (Nicol.) 

Fig. 1. Longitudinal Section of Finns Strobus, cut paral- 
lel to a medullary ray. 

Fig. 2. Transverse Section of the same. 

a. a. Portions of concentric annual layers. 

Fig. 3. Longitudinal section of Araucaria Cunnioghami. 

Fig. 4. Transverse Section of .the same. 
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Fig. 5, 1.ongitudinal Sections of Araucaria excelsa, show- 
ing polygonal disks, in double and triple rows, on the 
surface of the longitudinal tubes. Some of the tubes 
are without disks, as in all Coniferro. 

Fig. 6. Transverse Section of Araucaria excelsa. 

a. Portion of concentric annual layer. 

Fig. 7. Radiating and concentric structure of a branch 
of Pinus, as seen by the naked eye in a transverse 
section; the microscopic reticulations are omitted 
(See V. I. p. 365. Note.) 

a. a. Concentric annual layers, indicating periodical 
growth. 

Fig. 8. Longitudinal Section of Pinus, showing the rela- 
tive positions of the longitudinal vesseb and medul- 
lary rays. 

a, Longitudinal vessels, forming the woody fibres. 

b, Medullary rays. 

Plate 57.. V. L p. 371. 

Sections exhibiting the silicified remains of Conifers and 
Cycadese, in their native bed, between the Portland and 
Purbeck stone, on the coast of Dorsetshire. 

Fig. 1. Appearance of trunks and roots of large Coni- 
ferous trees, and of trunks of Cycadttes, in the black 
earth, which formed the soil of an ancient Forest in 
the Isle of Portland. (De la Beche.) 
Fig. S. Remarkable concentric Ridges of Stone, around 
the erect stump of a Fossil Tree in the Isle of Port- 
land. ■ See v. I. p. 372. Note. (Henslow.) 
Fig. 3. Inclined position of the petrified stumps of large 
Conifera, and of the bed of black mould and pebbles 
in which they grew, near Luiworth Cove, mi the 
Coast of Dorset. (Buckland.) 
Vol. 11.-9 
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Plate 58. V. 1. p. 870. 

Cycas revoluta, producing buds from the axillae of the 
scales, or persistent bases of leaves that form the false bark. 
Drawn from a plant in the conservatory of Lord Grenville 
at Dropmore, 1832. 

Plate 59. V. I. p. 371- 

Fig. 1 . Zamia pungens, with its fruit, as it grew at Walton 

on Thames, 1832, in the Conservatory of Lady 

Tankerville. Cl'ambert.) 
Pig. 3. Transverse section of the trunk of Zamia horrida, 

from the Cape of Good Hope. (Buckland.) 
Pig. 3. Transverse section of a young trunk of Cycas 

revoluta. See Geol. Trana. Lond. 1828. N. S. Vol. 

ij. Pt. 8. PI. 46. (Buckland.) 

Plate 60. V. L p. 873. 

Fig. 1. Silicified trunk of Cycadites megalophiilus, from 
the Dirt bed in the Isle of Portland. (Original.) 

Pig. 2. Portion of the base of Fig. 1. See V. L p. 373, 
Note. (Original.) 

In Plates 60, 61, A represents the central mass of cel- 
lular tissue. B the single circle of radiating woody plates. 
C the circle of cellular tissue, surrounding B. And D 
the case or false Bark, surrounding C. And in J*L 61, 
Pig. 1, b, represents a second circle of radiaUng woody 
plates. 

Plate 61. V. I. p. 373, Note. 

Pig. 1. Silicified trunk of Cycadites microphyllus, from 
the Isle of Portland with numerous buds rising from 
the axillae of Hie Petioles. (Original.) 
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Figs. 2, 3. Vertical sections of agalised Petioles, com- 
posing the false bark on the trunk of Cycadiies 
microphyllus, and of embryo Buds. In the Bud, 
Fig. 2. d. the division between die two woody circles 
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most beautifully preserred, and the integuments of 

the petiole h, longitudinal vessels e, and gum vessels 

/, correspond with those in Fig. 1. SeeV. 1. p. 375, 

Note. (Original.*) 
Fig. 3. Transverse section of a portion of the lowest 

Petioles, in PI. 61, Fig. 3, h, c, magnified four times. 

The disposition of the bundles of vessels is nearly 

parallel to the integument of the Petiole-f 
d, Magnified portion of the double woody circle, within 

the Embryo bud, PI. 61. Fig. 3. 'd. 
d' More highly magnified portion of the embryo double 

woody circle d, 
c'. More highly magnified section of one of the bundles 

of vessels, adjacent to c. 
These bundles of vessels, exhibit, in their transverse Sec- 
tion, a series of minute lubes, arranged in rows, and be- 
tween these rows, opaque plates of compressed cellular 
tissue, resembling portions of medullary rays. 

The fibrous structure of the integument is preserved in 
several parts of A. See V. J. p. 376, Note. (Original.) 

* Mr. Robert Brown hu noticed in tbe cetluUr tissua oft ailidfied troEik 
of Cycaditee, portinne of Cilc«don; besring [be lorin of eitravaBBted gum 
wi.lliin Ibe trunks of recent Cjc&dcie. He has also reco^ised spiral v^aelB, 
in tlie Uminaled woody cirele of amaturelronk of foaBilCycnditesiUidilBo 
in the laminated circle within ■ siliciiied bud of the aame, near ila origia. 

t A fainjliar eiimple of a nearly aimitsr diapoaition of bundles of reuela, 
paaBJDg into the Petiole or leaf-slalk, may be Been in the base of the fresh 
fojien leavcB from a horse-chestnut tree, or in Die acata on > cabbage^Uik 
from nliich Icarea have falton off. 
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V. I. p. 377. 



Pig. 1. Recent Pandanus, of S. 4-nierica, twenty feet high, 
with its fruit attached. (Mirbef.) 
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Fig. 8. Magnified portion of Fig. 3; showing a withered 
stigma in the centre of each hexagonal tubercle (a ;) 
beneath these tubercles is a longitudinal Section of 
the single cells {&,) each containing one seed (/;) 
and in front of these cells are the hollow bases of 
other cells (c, c) from which seeds have been re- 
moved. (Original.) 

Fig. 9- Another magnified portion, lowing the apices of 
many seeds (e) from which the Epicarpium has been 
removed. (Original.) 

Fig. 10. Another magnified portion, showing at a, b, c, 
more distinctly the same parts as at Fig. 8 ; and at 
d, the upper portion of the fibrous foot'Stalks beneath 
the bases of the cells, c. (Original.) 

Fig. li. Summit of one of the drupes or groups of cells 
into which the fruit of the recent Pandanus is di- 
vided; showing it hexagonal disposition of the cch'o- 
nary tubercles, each bearing at its centre the re- 
mains of a stigma, as in the Podocarya. See Figs. 
16. 17. (Original.) 

Fig. 12. Exterior of a single seed-cell of Pandanus odora- 
tissimus., (Jaquin. Frag. Bot. PI. 14.) 

Fig- 13. Section of a Drupe of Pandanus odoratissimus. 
The central cell containing a seed, is placed between 
two abortive cells. At the apex of each cell in this 
drupe (a) is a withered stigma. (Roxborough Coro- 
mandel. PI. 96.) 

Figs. 14, 15. Sections of a Drupe of Pandanus odoratis- 
simus, showing the seeds within the prolific cells 
surrounded by a hard nut. Beneath this nut is a 
mass of rigid fibres like those beneath the seeds of 
Podocarya. (Jaquin.) 

Fig. 16. Summit at the hexagonal tubercle at the apex 
of a cell of Pandanus humifis, with a withered stigma 
in the centre. (Jaquin. Frag., Bol^ Pl^ 14^) 
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Fig. 17. Side view of another tubercle of the same spe- 
cies. (Jaquin. Frag. Bot. PI. 14.) 

, Plate 64. V. I. p. 887. 
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the Coal fields of die Dorthern and central parts of 
England shall be exhausted.* 
Fig. 3. Section of inclined Carboniferous strata, overlaid 
unconformably by horizontal strata of New Red 
Sand-stone, Lias, and Oolite, in Somersetshire. 

This section illustrates the manner in which Car- 
boniferous strata have been elevated at their extre- 
mities around the circumference of a basin, and de- 
pressed towards its centre, and also intersected by 
fractures or Faults. See V. I. pp. 394, 405. 

In Section 1, 2, of this Plate, no notice is taken of 
the Faults which intersect the Coal basins. 

Plate 66. V. I. p. 394» Note. 

Fig. 1. Section of the Strata con^sing the Silurian 
System, and the lower part of the Carboniferous 
System, on the frontiers of England and Wales. 
(Murchison.) 

Fig. 2. Appearance of Faults intersecting the Coal for- 
mation near Newcastle-on-Tyne, copied from a 
portion of one of Mr. Buddie's important sections 
of the Newcastle Coal field, in the Transactions of 
the Nat. Hist Society of Northumberland, V. I. 
Pt. 3, PI. XXr. XXII. XXlII-t The advantages 

■ The lower and richest beds of this Coal distiict are not only- raised to 
the Burfiice, and rendered ea^ly accessible around the external nurgin ot 
the baiin, but are also brought within reach in consequence of another im- 
portant elevation, along an anticlinal fine, running neariy E. and W. through 
a conudcrable portion of the interior of the bann, in the diction of its 
tonger diameter. 

j- I feel It a public duty to make known an act of Mr. Buddie, which will 
entitle him to the ^titude of posterity, and has set an example, iriiich, if ge- 
nerally followed in all extenaire collieries will tare the lives of thousands of 
wiforNinate minen, that must otherwise petisb for want of inforsntion, which 
GOD, ftt this time, be easily recorded for thaipreieraUioiL Tbis.eimaenl Engi*. 
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resultiDg from these interruptions of the continuity 
of the strata are pointed out in pp. 406, 407. 

A large portion of the surface of these strata near 
Newcastie is oov«^ with a thick bed of diluvial 
Clay interspersed with Pebbles, in the manner re- 
presented at the top of this Section. The effect of 
this Clay must be to exclude much rain water that 
would have percolated downwards into the Coal 
mines, had strata of porous Sand-stone formed the 
actual surface. 



Plate 67. V. I. p. 417. 
Pig, 1. represents die case of a valley of Denudation ii 



occr «ad Coal Viever bu prewDtod to Iho Natural Hiitor; Societ; of New- 
castle, copiei of his moat importaat plans and seclioDB, accompanied bj wril- 
len documents, of llie imder ground tToibinga in tbe CoUieries dbbt that town, 
in which all those spaces are csretully noled, from whenc»the Coal has beea 
extracted. Everj practical Miner la too well acqaunted with (be danger of 
approaching ancient workiags in consequence of the accnmiiUtioD of water 
in those parts from which Coal has been remoTcd. The sadden irraption of 
this watci into a mine adjacent to aucb reseriroira is occaaiDDBlly attended 
with most calamitouB and fatal [eaults. See History of Fossil Fuel, the Col- 
lieries and Coal Trade, 1835. P. 949 et seq. 

The dictates of humanity which prompt us to aid in the [^eaeTTalioD of 
human life, no less than the econamical view of rendering available at a 
future time the residuary portioasofour beds ofCoal, which will not now repay ' 
the cost of extracting Ihem, ahontd induce all proprietors and other persoDs 
connected with Coal Mines, and eBpecially Engineers and Coal Viewers, to 
leave to their saccessors a legacy, wbich will to them b« preetoos, b; pre- 
serving minute and exact records of (he state of Uie coal in Ibeir respective 
districts. It can, however, scarcely be eipecled, that such niea«aros will be 
genenUy and systsmatically sdcqited throughout the many Coal fields of 
this country, nolen tbe subject be legislatively taken up by those official 
pcrBoni, whom it behooves, as guardians of the future weUare of the nation, 
to instituta due measures, whilst tbe opportunities exist, for preventing that 
losB-ef life andpr^Mrty, which a little attention beitowed in season, wili pn- 
aetvc to posterity. 
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stratified rocks, terminated abnq>tly by a clifi* on 
the sea-shore; this figure is intended to illustrate 
two causes of the [^oduction of Springs by descent 
of water from porous strata at higher levels; the 
first, producing discharges in valleys of Denudation, 
along the line of junction of porous with imperme- 
able strata i the other, by the interruption ofiered 
to descent of water by Faults that intersect the 
strata. 

The Hills A, C, are supposed to be formed of a 
permeable stratum a, a\ a", resting on an imper- 
meable bed of Clay 6, b', b". Between these two 
Hills is a Valley of Denudation, B. Towards the 
head of this Valley the junction of the permeable 
stratum a, a', with the Clay bed b, b', produces a 
spring at the point S. ; here the intersection of 
these strata by the denudation of the valley afibrds 
a perennial issue to the Rain water, which falls upon 
the adjacent upland plain, and percolating down- 
wards to the bottom of the porous stratum a, a', 
accumulates therein until it is discharged by nume- 
rous springs, in positions similar to S, near the head 
and along the sides of the valleys which intersect the 
junction of the stratum a, a', with the stratum b, V. 
See V. I. p, 417.» 

The Hill C, represents the case of a spring pro- 
duced by a Fault. H. The Rain that falls upon 
this Hill between H, and D, descends through the 
porous stratum a", to the subjacent bed of Clay b", 



* The term Cimdie, so soDlnion in tlte nuncB of aplsnd Villagei, is amall;' 
appliod to tSiat unwatered portion of a, vdlej, which fbrmi its coDtiouatian 
bejond, and above the most elerated apring that iaane* into it; at this point, 
or spring head, the vallej sadi, and the Cnmic begiDi. The oonreDiencea of 
water and ahelter which Iheee apringJieadi afford, have lunallj fixed the 
■ite of the higheat villagea that are planted aroond the margin of elevated 
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The inclination of this bed directs its course towards 
the Fault H, where its pr<^resB is intercepted by the 
dislocated edge of the Clay bed b', and a spring is 
formed at the point f. Springs originating in causes 
of this kind are of very frequent occurrence, and are 
easily recognised in clifis upon the sea-shore.* In 
inland districts, the fractures which cause these 
springs are usually less apparent, and the issues of 
water often give to the Geologist notice of Faults, 
of which the form of the surface affords no visible 
indication- See. V. I- p. 418, Note. 
Fig. 2. Section of the valley of Pyrmont in Westphalia, 
A cold chalybeate water rises in this valley at d, 
through broken fragments of New Red Saod-stone, 
filling a fracture which forms the Axis of Elevation 
of the valley. The strata are elevated unequally on 
opposite sides of this fracture. See V. I. p. 419. 
(HofTmann.) 

Explanation of Letters referred to in this Figure. 

a. Keuper. 

6. Muachel kalk or shelly Limestone. 

c. Variegated Sand-stone. 

d. Cold chalybeate Springs rising through a fracture on 

the Axis of Elevation of the Valley. 
M. The Muhtbei^, 1107 feet above the sea. 
B. The Bomberg, 1136 feet above the sea. 
P. Fyrmont, 250 feet above the sea. 
Fig. 3. Section reduced from Thomas's survey of the 

mining district of Cornwall (1819; it exhibits the 

* Three inch cuea mny be leen on the banks of the Severn near Brielol, 
in imd) fanltg tint traverBe the low cliff of Red Harl and LUi on the 
N. E. of the Anat FuniKe. See Geol. Traci. N. S. Vol I. PL II. PL 37. 
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manrwr id which the Granite and Slate near Red- 
ruth are intersected hy metalliferous Veins, ter- 
minated abruptly at the surface, and descending 
to an unknown depth ; these Veins are usually most 
productive near the junction of the Granite with the 
SlatCf and where one Vein intersects another. The 
mean direction of the greatest number of them is 
nearly from E. N. E. to W. S. W. They are inter- 
sected nearly at right angles by other and less nu- 
merous Veins called Cross Courses, the contents of 
which usually differ from those of the E. and W. 
veins, and are seldom metalliferous. 

The Granite and Killas and other rocks which in- 
tersect them, e. g. Dikes and intruded masses of 
more recent Granite, and of various kinds of por- 
phyritic rocks called Elvans (see PI. 1, a 9i A. c.) are 
considered to have occtipied their present relative 
positions, before the origin of the fissures, which 
form the metalliferous Veins, that intersect them all. 
(See y. 1. p. 411.* 

* In Vol. I. P. 413, Note, a referenco ii made to lome important obser- 
ntioiu b; Mr. B. W. Fox on tbe Electro migsetie actions nhich are dow 
giAng on in the minn of Cornwall, ■■ being likel; to throw important Jight 
on tbe manner in which tba orea ha<re been iatroduced to metallic veiae. 

Tb« following obaervationi hy the same {rontlemin in a recant communi- 
cation to tbe Gieological Society of London, (April, 1S36,) appear to contain 
the radiuienta of a Theory, which, when maturely developed, promises to 
offer a ■oloUon of Ilii* difficult and complex Problem. 

" If it be admitted that fiaaorea may ha*e been prodaced by changei in 
tbe temperatnre of the eailh, there can be little difficuKj in alBo admilliag 
that deotridty may ha*e powcTfuUy inBoenced the eiiating arrangement of 
the contenla of mineral Telna. How are we otherwise to account for the re- 
lative poaiUoDB of veina of different kind* with respect to each other, and 
likewise of their contents in reference to the roctu which they traverse, and 
many other phenomeoa observable in tliem t Copper, Tin, Iron, and Zinc, 
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Plate 68. V. I. p. 840. 

Section showing the basin-shaped di*po«Uon o( Strata 
belonging to the Tertiary and Cretaceous Formations, in 
the Basin of London, and illustrating the causes of the 
rise of water in Artesian Wells. See V. I. p. 421. Note. 
(Original.) 

>D ctanbiiMtiaii w itli the aulphorie mi muriktie ibida, bciiif yerj lolDble in 
witer, ore, in thii (Ute, capable of coDdadiDf Toltaic alectrioilf ; lo, if by 
meuis of infiltration, or uiy other procoH, we *DppoM the wtiler to liave 
been impregnated with anj of theee mel&Ilic aalti, the rocks containing dif. 
ftreat mtlta nonid undonbtedly become in diSbrent or opposite electrical 
conditions ; and hence, if there were do other cauae, electiic earrent* would 
be ^Derated, and be readily transmitted through the fissures containing 
water with salts in solution; and decompositions of the salts apd a trans- 
ference of their element!, in aome oases, to great distances, would be Ihe na- 
tural reeall. But, on the knann principles of Eltctro-magnetiim, it is eri- 
dent that such cnirenti wouhl be more or )ess inflnenced in their direction 
and intensity by the magnetism of the earth. They cannot, for instance, 
pass from N. to S. or from B. to N. so eailly at from E. to W. but more 
so tban from W. to E. The terrestrial magnetism would therefore tend, 
in a greater or less degree, to direct the voltaic carrenls through thoee 
Gainrea which might approximate to an east and west bearing, and in lepa- 
raling the saline constilacnta, wonld depoaite the metal within or near the 
eleclfO-negatiTO rook, and the acid wouki be determined towards the electro- 
pa«lti*e roek, and probably enter new eomblntliona. Or, the aalpboric 
acid might, by means of the same agency, be lesolred into its elements ; in 
which case the aul[diar would take the direction of the metal, and the oxy- 
gen of the acid, And in this way, the metallic snlphurets mny hare probably 
their origin; for, if J mistake not, the metallic tulpiattt, supposing them 
to have been the provailiag salts, aa at preaent, would be fiilly adequate to 
supply all the sulphur required by the same metals to form snlphurel9 ; in- 
deed more than aufBcient, if we deduct the nzide of tin, and other melalli- 
lerouB oxides found in our mine«. The continued elrcalotian of the waters 
would, in time, bring most of the soluble salts ander the influenee of these ' 
currents, till the metali were in great meaanre separated from the solvents, 
and deposited in the East and West Teins, and near the rocks to which they 
were determinod by the electric currents." 

In a Letter to the Author upon this snbjeet (Jane 99, 1836,) Mr. Fox 
lorthet remarks: 
VOL. II. — 10 



iiized by Google 



ESPLANATIOIT OT PLATE D 



Plate 69. V. I. p. 422. 



Fig. 1. Theoretical section, illustrating the Hydraulic 
conditions of strata disposed in the form of Basins. 
See Vol. 1. p. 422, Note. (Original.) 

Fig. 2. Theoretical section, showing the effect of Faults, 
and Dikes on water percolating inclined and perniea* 
ble Strata. See Vol. I. p. 428, Note. (Original.) 

Fig. 3. Double Artesian Fountain at St. Ouen, near Paris, 
raising water to supply a Canal basin, from two stra- 
ta at different depths. The water from the lowest 
stratum rises to the greatest height. See V. I. p. 
423. Note. (Hericart de Thury.) 



"It ibauld be oburTed Ibst in ptopoition u the depoiilum of the metali 
proceeded, Ihe Tollaic action matt necenatily have been eaniideiablj ing' 
mented, lo as to render it highly piobtible that the metali were chieflj de- 
poiited at father id early period in the biBlory of tbe containing rein*; nod 
their inteisection by other veioB^eemi to atrengtben tbii probability." 

Mr. Fez hat found by ezpetiment thil when a (elation of muriate of Tiu 
iBplac«din tbe vdtaic current, a portion of the melalii determined towarda 
the negalive pole, whilst another portion in the atale of an oxide paaaee to 
the poailive pole. Tbii ftct appears to him to afford a atriking illaitration 
of the manner in which Tin and Copper have been leparaled from^ach 
other in the tame vein, or in contiguou* veina, whilst these mctali aJeo very 
ly oecnr tocetber in the mow vein. 
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AckodUb, a. jenas of fbrail sharka, i. 

320. 
Actiaoeriniles, 30.dactjlcB, Miller's 

Adapis, cbaracter and place of, i. 
71. 

AgfliBiz, hli recognition oftbe mlea 
of fiahes in coprolitea, i. ISO — on 
cauaca of (be death of EaheB, i. 
100— on origin of cololiles, i. 
1S6— on Gkrii turtle, i. 196— his 
cUaaificalioD of fishes, i. 304— do. 
cuments conaigned to him by 
Cuvier, i. 201- his new orders of 
fiahes, i. SOS, SDG— geological re. 
BultB eatabliahed hy, i. 308— his 
new arrangement of Monte Boles 
fiaheB, i. 317- his discover/ of be- 
leamiles with ink.baga, L 282 — on 
the bilateral atructaie of radiated 
animals, i. 313. 

Agnostns, a genus of trilobites, i. 
395. 

Aichstadt, pterodactyles feond at, i. 



Amblypleias, Ibsail genua of fishes, i 
212. 

Ammonites, formed by cephalopo 
dons molluiks, i. 353— character- 
istic of different formations, i. 
353 — geoti^ical distribution of, i. 
253— gflographical ditto, i. 254— 
eitent and nombet of species, i. 
353— siie of, i. 353— sab-gener& 
of. i. 253- ahell composed of three 
parts, i. 254— eiternal shells, i. 
255, 356 — outer ehamber con. 
tained the animal, i. 956 — double 
functiona of shall, i. 256 — contri- 
vaneea to slrengtben ahelli, j. 3ST 
— 359 — ribs, architectural diapoai. 
lioo of, i. 258— InuiaTeria pUies, 



use of tbeir foliated edges, i. 261 — 
264 — compound internal arches, i. 
364 — siphuncle, organ of hydrau- 
lic adjualmcnt, i. 265 — aiphuncle, 
occasional stale of preservation, 
i. 266— siphnnclc, placed differ. 
ently from that of nautili, i. 2G7— 
siphtincle. Dr. Proul's anatjsia of, 
i. 266 — air.chambera, more com- 
plex in ammonites than in nautili, 
i. 264— ammonites, how different 
from nautili, 2GT— Von Buch'a 
theory of, i. 266— Qtea of lobca and 
saddles in, i. 363 — concluding ob- 



bable place of heart in, ii. 5B. 

Ananhicas, palatal teeth of, i. 214. 

Animals, final cause of their crea- 
tion, i. 85 — lower claaaes of, pro- 
dominate in earlier strata, i. 95 — 
extinct races, how connected with 
existing species, i. 433 — cailsea of 
their sudden destruction, 1. 100— 
small number adapted for domes, 
ti cat ion, i. 85— lerrea trial, how 
buried in strata of freeh- water lOnd 
marine formation, i, 104, 

Animal enjoyment, one great object 
of creation, 1. 323, 329. 

Animal kingdom, four great diri. 
sions of, coeval, i. 56 — early rela- 
liuna of, i. 74. 

Animal life, extent of upon our 
globe, i. 66 — progresaive stages of, 
i. 95 — remains of in lecondary 



Animal i 



i. 103. 



Annelidana, fusail remain* of, i. 293. 

Analog, MisB, her diacover; of ink 
bag within homy aheatk of Be. 
lemnite, i. 282 — her discoveries 
at Lyme Regis, passim; her ob- 
serrationa on conneiion of lignite 
wjth pcntaciinites neat Lyofe, 1, 
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339 — her diicorery f( foMil p«ri> Almoa^ettcprenun^ddencfaaiigci 
snd ink bag* orLolieo, i.S3I. of &ut to Eabee, i. 103. 

Anoplothecium, character tnA pUce Amiwphere, functiona of in circula- 



ot i. 70. 

Anatice, Mr. W™ his diicoxery of in- 
■ectd in coal-rortDation, i. 30&— nie- 
galichlhjs, dec. found in Coal- 
brook Dale, bj, ii. 43. 
Ant-caler, bomerus like tbat of mC' 

gatherium, i. 123. 
Anthracolhoriani, cbamcler and 

placoof. i. 71. 
Apioctiiiiles, or pear encrinile. Mil- 
ler's restoration of, 1. 333. 
Araciinidans, twci great familiea of. 

found fossil, i. 305. 
Arago, M., on expenditure of rain- 
walisr, 1. 416~-an Artesian wells 
iii France, i. 421. 
Araucaria, fossil in coal foimalion, 
i, 3615— peculiarity in alructure of, 
i. 366— fossil trunks near Edin- 
burgh, i. 36G— fossil in Lias, i. 
366 — localilieB of living species, 
i. 3li7. 
Argonauta, its origin attU donblful, 

i. 937. 
Armadillo, habit and distribution of, 
i. 116— forefoot of, adapted for 
digging DB in tlie tnegallierium, i. 
123— bony ormoor resembling that 
of megalberium, i. 127, 128. 
Artesian wells, mctbod of obtaining, 
i. 419, 424- examples of actidn of, 
i. 419~wherB most available, i. 
420 — cause of rise of water in, i. 
421. 499— temperature of water 
in, i. 423 — extensive applioation 
" • 423— Cbini 



416, 425 — ancient 

state of illustrated by eyes of fbasit 
tritubites, i. 303. 

Atoms, ever regalaled by liied and 
uniform taws, i. 30 — ultimate, in- 
divisible nature of, i. 429. 

Andouin, Mn wing of corydalia ift 
iron stone discovered by, ii. 77. 

Auvergne, egcfs in laeuslrine Girms- 
tions of, i. 74 — ibssil animals found 
in lacosirine formaiioas o(, 1. 74 — 
extinct volcanoes of, 11. 8 — indnsis 
in fieah-water formation ol^ 1. 9d. 

Axis of rotation, coincides with 
shorlet diaueler of the globe, ii. 



Baculite, character and extent of, i. 

276. 
Baker, Miss, belemnite in her col- 
lection, i, 283. 
Bakewell, Mr., his views of the ex. 

tentofanimsl life, 85. 
Ballates, spiites, aclioa of, i. 221. 
Basult, various pbenomena ol^ ii. 6. 
Basins, strata of larions ages dis- 
posed in form of, i. 334 — mechoni. 
cal operations prodaciog, i. 395. 
Bat, toes compared with those of 
pterodactyle, i. 178. 
boring without rods, i. 434— great Bears, bonea of, in caves of Germs- 
importance of, i, 494. ny, &c., i. 80 — booea of, in cavea 
Artlculata, earliest eiamptes of, i. near Li^ge, 1. 89. 

56— remains of fossil, i, 291— four Beaufort, Captain, on bottles sank in 
classes in all foesillferous fiK-ma. the sea, i. 261. 
lions, i. 310 — changes in families Beaumont, M. Elia de, elevations 
of, i. 311. observed by, ii. 6. 

Artois, artificiiJ fbuolaina in, i, 419 Beaver, chisel-shaped structure of its 
incisors, i, 119. 



Aaaphua, i. 295. 

Asaphus candatus, fossil eyes of, 



Becquerel, M., on eryitali produced 
under inSuence of electrical cur- 
rents, i. 412. 

Beechey, Captain, auimoniles found 
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BmUs, eoDveited to Mlmdooj Itoin. BothnxlendrM, cb>TMl«r of, j. 3S7. 

Japan, ii. 78. Boyle, Mr., on dtslinct proTincM of 

BmIIs iloDa*, from ood ilule, dmt Dstmal viA re*Mlsd nligimi, >. 

EdiDbarjTh, i. 155. 439. 

Bcgianing, meuiiBE of th* word in BcRdford, ■piaerinitui fbunil ■! L 

Gen. i. 1. i. 35, 36—pioaf( of in 333. 

phenomena of prioiwj itrBtified Branchipni, how allied )a trilobilea, 

locki, i. 53— oundiuioDS leipect- i. 397. 396. 

iog necea(il7 of, i. 54— eziatiag Brana, Profe>«or of Ckrlsrnhe, his 

and eilinct apeoiet ■boiin to have liitofthephuitaofCEQingen, L383, 

had, i. SO, 51, 54 — (teological evi- et aeq. 

dencei of, i. 433, 436. Brentford, Arl«aiaa wbUb at, i. 431. 

Belcber, Captain, hi* obaervalion* on Broderip, Mr., hit obaerTBtion 









igdanaa, i. 186. 
Belcher, Captain, 

by, in Chili, 354. 
Beiemnilea. geological 

360— aUucluie aud 
ft compound internal abeU, 
ttham bared porliwl oi, allied to 
Nautilna and Orthocaratite, 1,381— 
ink bag! conoactBd with, i. Q8S— 
cauiea of partial preaervalioa of, i. 
3S5— ite analogy to abell of Nauli- 
laa and to internal abell of Sepia, i. 
385 — large number of ipeciea of, i. 
386. 
Belemno-aepio, proposed new famil; 



Bealley, his contradiction of the epi- 
curean theory of atomi, i. 431. 

Barmudaa, strata (brmed by the ao- 
tionofthewindin, 104. 

Berkelef, Bishop, (m sensible demon- 



living iguanas, i, 183, 186 — on 
new speciesof bracbiopodo, i.33S — 
on crustaceana {torn the liaa at 
Lyme, i. 393. 
Brongniart, H. AUxandte, his ao- 
count of the buin of Paris, 1..G7 — 
hia history of trilobitoa, 1^395— 

coal formation of Sr. Elienne, i. 
353, 354. 

Brongniart, M. Adolpbe, bis divi- 
■ions of lubmarioe Tcgetation, i. 
340— diiisiona of the fossil eqni- 
■etacs, i. 34G — class ifioation of (ba- 
sil ftini, i. 347 — Dbaerrationa on 
Ibaelt conitene, i. 364 — on plants 
of the Grds higorr^, i. 368— on 
plants of the secondary formations, 
L3G9. 

Brora coal in oolite formation at, i. 
S6^369. 

Brougham, Lord, on religions end of 
slody of natural philosophy, i. 



, i.33. 

Birds, extent of fossil remaioB of, i. 
74 — fytail fbolateps of, in Gonne«- 
ticut. it. 39. 

BlainTille, .U, bia memoic on ba- 
le mni tee, i. 380 — hia reasoning 
r«spectL0{{' belemniles eonlirQied, i. 



BlomGeld; Bisbop, on i 
religion and sciance, i. 43T. 

Bohemia, pIsAls preserved in coa 
mines of, 344, 345. 

n coal tbrmatioo near, i 



mpottance to geology,,! 



381. 
Boiany, i 



Brovn, Mr. Robert, on distribution of 
living &rns, i. 348— disoorery of 
GymDospermona structure of coni- 
fers and cycadcD, i. 363 — his aea- 
lion of a stem of cyoaa rerolula, i. 
373 — his discovery of fossil spiral 
vessels, i.375 — name of podocarya 
Buggealed by i; 316 — hia discorery 
of fossil spiral Tssaels and-tntcea of 
eitravasaled guni in. tbsail cyca- 
di»cs,.>t. 100. 

Btiiclimann, M. Von, his deseriptiut 
and application of ArMsian vrelUr L 
421,433. 

Brunei, Mr. Jan., his ezperimant in 
a diving bell, i. 143. 

Brussels, fossil emys at, i. 19L 
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BUckebBrff , coal in ooliti fbrnutioa at, 

i, 79, 369. 
Buoliingbain, Duke oi, plewoMurua 

in his collection, i. 15S. 
Boddle, Mr^ his Qb(srvttioa« on aii' 

lily offjtulU, i, 407— bii depoaiM of 

plani and section! of co>i roinea 

in the Muaouni at Newcutle, ii. 

104. 
Bade, atrala of drilled Hud at, i. 

104. 
SudspetriSedon tnuiha orcTCadiles, 

i, 315. 
Biienm Ayres, megalberium Ibund 

near. (.114, 115. 
BufonitcB, teeth of pycnodonta, i. 

'214. 
BurcheM, Mr., hia obHrrationaoalbo 

Bcalea of lerpenls, i. 305. 
Bardie Houae, foaait fiahea and plaola 

at, i. 210. 
Burnet, liis opinion on the monic 

caamogony, i. IS, 19. 



CnlraeioD PhlKppi, i. SaO— bony 
apine of, i. 230. 

CetacoBiTemaiu of, in idioeeiK atrata, 
i. 79. 

Chalmcra, Dr., hi* Tiewa reapecting^ 
llie Hoaaic cnamogony, i. 96 — con- 
(iderationa of the g:eolng'ical argu- 
ment in behalf of a Deity, i. 44S, 
443. 

Chaoa, word bwroned from the 
Greeka, ila meaning vague and 
indefinite, i. 30. 

Chambered ahella, proofs of deaign 
in, i. 235, 336— why partiooUr- 
ly aelected, i. 33&— delicate hy- 
draulic inalrumentB, i. 336 — ex- 
■m]ilea of relrooeaaion in animal 
atruelnre, i. 337— genera of al- 
lied to Mutiiua and ammonite, i.. 
373. 

Cbantrey, Sir Francia, drawing made 
by, with fmail aepia, i. SSI. 

CheropotamuB, uherneter and place ol^. 



Chi 



i. 71. 



I, foas 



Calymene, i. 295. 

CanBladI, Artesian wells at, i. 433. 

CardoDiom, fosail in I. Sheppey, I 

389. 
CardoDs, salt in cretaceous jbrmatiai 
i.63. 



diseoTered by 
the Author, ii.'47. 
Chirotbetinm, Sratatepa of in Saxony, 
i, 301— dcscribftd by Dr. Hohn. 
baum and Prof. Kaup, 1.-303 — 
probably allied to maraopialia, i. 
303 — acMmpanied by other (racka, 
i.303. 



Cfalamyphorua, habit and dialribu- 
tton of, 1)6— R)rB.foot adapted fut 
"^'ESi"?! '■ 133 — armour of, like 
that of the megatherluiQ, i. 125^ 



atrata, i! 79. 
Carnirorous races, beneGt of lo liei 

bivoroue, i. 106,108. 
Causes, five, chiefly inatrnmcntal i: 

prodnring the actual condilion of 

the giohe.L 83. «ai. 

Caves, remains of animali found in, Cinnamomum, in brown coal near- 



i. BO. 

Cepbalopoda, carnivorous, their use in 
submarine economy, i. 328 — their 
extent in diS^rent farmationa, i. 



Central heal, theory of, 

with the pheooDiena of the surface 

of the globe, i. 41. 
Ceolrina vulgaris, horny dorsal 

spines, i. 331. 
Cestracionia, aub-family of sharks, i. 

318— Client of, i. 319— only living 

reprsaeotolive of, i. 319. 



Cleremont, limealane ol^ loaded with 

induBiffi, i. 98. 
Cleveland, imperfect coal in orJite fi>r> 

mation of, i. 66, 369- 
Climate, heat of) indicated by tiwsil 

plants and animals, i. 76— gra- 

dusJIy decroasin? temperature of, i.. 

79. 
Clio borealis, suvarms of in Northern 

Ocean, i, 389, 390, 
Ctoseburn, fie-antia Orlhoc«ratite- 

found at, i, 215. 
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Cml forimtion, Fontei'i leetion of, 
i. 58 — iron ore and Mate in, i.59 — 
it* oiiein u>d Importance to mtjt, 
i.59. 
Coal, proofs of ilB vegetable origin, 
i. 342, 344— complei bislory of, 
i. 363— stagee in tbe production 
and ippticstion of, i. 363~-tertiir]r 
brown coal or lignite, i. 381, et 
Ber\ — proofs of deiign in the dispo- 
eilionB of, i. 393— ^rand euppl; 
from Blrata of the carboniferoua 
order, i. 393— phjsical forces em- 
ployed lo render it BcceBsible to 
man, i. 393, 395— advantage of ili> 
diiposition in basina, 394— thick- 
ness of beds ot, i. 39 &— remarkable 
accumulation of, i.39G — asBOciated 
wilh iron ore, i. 396, 397- adapta- 
tion lo pcrpoiei of human indus- 
try, i. 397, 398— iooatimable im- 
portsnce o€, i. 400 — mechanical 
jKiwer derived from, i. 397, 400— 
improtidenl and gratuitous de- 
Ftruclion of near Newcastle, L 401 
— early adaptation of to the uaosof 
man, i. 402. 
Collini, pterodictyle figured by, i. 

173. 
CololitM, fossil intestiooa of fishei di*. 
cofered by Profesior Agaisii, i- 
15G — found by Lord Greenock in 
coal, near Bdinborgh, i. 155. 
Comatnla, habilt of, and resembluiM 

to peDlacrioile, i. 315, 336. 
Combe, .definition of the term, ii. 
106. 



Con<^ologj, important (o geology, 
-99. 

Connecticut, foiail foolatepa of birda 
in, ii. 39. 

Conybeare, Rev. W. D., his aecliona 
BCTOsa England, i. 15 — his report 
on geology to Britiah Association, 
i. 49 — hia memoir and map of 
Europe, i. 68 — proapectivo prori- 
BioQs for the benefit of man, i. 84 
— leleclions from hia plates of icb- 
thyosaori.i. 13S, 139 — his ofaaerva- 
tioDS on tlie tower jaw of ichthyo- 
saurus, i. 139 — on tlie articulation 



n. 115 

of the. TeilebrB in leblhyiiiitiras, 
i. 141 — bis remarks on the pad- 
diet of lohthyonaroa, i. 144 — his 
restoration of plesiosaurus, i. 159 
— (lis infarencM concerning plesio- 
sauruB, i. 164, 166— hia observa- 
lions on faulu, 405, 406. 
Coniferffi, date of their commence- 
menl, i. 367 — microscopic slrui^ 
laro of, i. 364 — peculiarities in 
Btructiua of, i. 365 — gcoloeio*! 
Client of, i. 364, 367— fossil re- 
ferable lo existing genera, i. 366 — 
fossil slemg in erect position, i. 
367— wood of, perforated by tere- 
dines, i. 361. 

Conaotidalion of strata, parlly by 
aqueous partly by igneoos action, 
i.59. 

Coproliles, description ot^ i. 14B — 
extenaiva occorrence of, i. 148— 
found in skelelons of ichthyosau- 
ri, i. 149— marks of inuooua mem- 
brauo on, i. 153 — Ibrmation ex- 
plained, null, 152 — indicate tbe 
food of icblhyoaanri, and charac- 
ter of their intestinal canal, i. 
154 — derived from fishes in «ari- 
ouB formati<Hia, i. 155 — polished 
for ornamental purposes, i. t5£ — 
eoncluBiuns from discoTery ol^ i. 
157— in coal formation near Edin- 
burgh, i. 309 — preserTcd in bod; 
of macropoma, i. 316. 

Coral, secreted by polypes, i. 333 — 
reefr, i. 334— their inBuence in 
the fiirniation of strata, i. 335 — 

96 — rag, extent of, in conntjea of 
Oxon, Bucka, Wilta, and York- 
shire, i. 335. 

Corn-cockle muir, Iracka of tortoise* 
at, i. 198. 

Cornwall, amount of steam power 
employed in, i. 400 — invasions 
of by drilled sand, i. 104 — dis- 
position of metallic voina in, i. 
411. 

Corydalis, wing ol^ fband in iron 
stone, of the coal ibrmation, i. 
309— ii. 77. 

Coamogony, Mosiic, the anthot's in- 
terpretaiioa of, i. 36. 
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Cotta on fimil ulMHMMmt ftms, i. 

350. 
Cra;, in Norfolk, gedlogical place of^ 

i. 140. 
Craten, variom pbenomeiM of, U. 8. 
CieaLon, Moaaic accoant of^ aecordi 

wiih aitnral pbenotnena, L SI — 

origiii of malerial elcmenta by, i. 



D bj gea- 



81. 

Creator, neceaaitj 
logy, i. S<.. 

CriaaidcanaF geoiagiai importuice 
or. i. 314, 3S4~nalurB and charac- 
ter of, i. 311 — mo«t romarkable 
genera of, i. 315 — livibg apeciei 
rare, i. 315 — abundance and im- 
portance of foasil IpcciBa, i. 315, 

316 — reprodactire poiren of, i. 
317 — early eilioction of man; 
speciea and (fenera, i. 324. 

Crocodileane, foaeil forma of, i. 191 — 
slender character of anoal, i. US — 
habit probably piaciveroui, i. ISS. 

CrocodileB, modern, habit* of, i. 193 
— \BaTial, gangetic, pisci»on>n», i. 
193 — funetiona of foasil ipeeiea, i. 
19S — CpTJer'a obietvatioBa on, i. 
193— number of Uving-and faeeil 
Bpeciea of, i. 193 — dentittoo, pra- 
viaiooa in mode of, i. 194 — fossil 
forma of, at raiianoe nitli all Ihe- 
oriei of gradaal trarwmiitatioa or 
derelapmeot, i. 195. 

Crustaceana, extent of fouil remajiu 
of, J. 292. 

Cryatalline rocka, influenced by che- 
mical and electro-magnelnj (breea, 
i. 3S— eight diHtinct varietiea of, i. 
39 — their poeilian beneatb atra- 
tified rooks, i. 42 — probabJe igne- 
ous origin of, i. 40 — grodatiana in 
character of, i. 41 — proofs of inten- 



i. 54 — bis aooount of tiie baaio o_ 
Paris, i. 67 — hia account of diaco- 
Tsries at Mqpt Martie, i. 73— 
eonsigni hia maleiiata for a work 
on fbiuil fiahea to H..Agasaiz, i. 
156, 304 — hia coDjectare coDcent- 
ing ploaioiaurus, i. 163 — had ob- 
served nearly 8,0OD apeciea of 
living: GalieB,.i. 363— perfection of 
bis reasoning, on coatriTajicea and 
compensationa in the structure of 
animals, i. 113^ 
Cycades, abundant in strata of the 
ascniilary series, J. 368, 363— 

fossil apecies, i. 369 — leaves fosail 
in oolite of Yorkahiie and at 
"TO — in coal forma- 
if Bohemia, i, 369— habit and 
Lurs of, i. 370 — intermediate 
character of, i. 3T0— fossil on the 
coaet of Dorael, i. 371- peculiari- 
ties in structure of trunk of, i.3Tl, 
372 — mode of increaae by buds, i. 
375 — link supplied by the disco- 
very oC i. 377. 

Cycadites, ooce natives of Bngland, 
i. 371 — mierophyllus, microacopic 
stiucMra of, 373, 376— megolo- 
phyllua, buda in aiillie of scales, 
1.375 — resemblance of foaaU and 
living species, i. 376. 

Cycas revoluta, buda on trunk of, >. 
375— circinalia, height oC i. 371. 

Cycloidean older of Gihes,. i. 206. 

Cypria, microacopic ahelta of^ in 
WealdcD formation, i. 97— in coal 
formation near Edinburgh, i. 209. 



423. 



, of,. 

design afforded by,.i. Darmatadt, rt 



Crystals, de6aite 



Torma and composi- 
:, 430 — component 
molecuiBB of, i. 498, 430. 
Ctenoidean order of fiaher, i. 306. 
Gurculionidffl in iron stoae of Coal- 
brook Dale, i. 309. 
Cuttle fish, Btructure and habits of, 
i, S30~teleinal ink bag of, i. 
23L 



i.78. 



IB of mammalia ia 



Darwin, Mr.C., megatheriai 
by, ii. 3U— 'his obaervations on .me' 
C^ordilleras of Chili, i. 410, 411. 

Daubenj, Dr., on cause of thermal 
springs, i. 435 — on indivisibility 
of ultimate partidea of matter, I.. 
429. 
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Dai, Btnlh foDDd at, i. S70. 

Death, sudden, dciirable fbt iira- 
t'lonal rniimals, i. 106. 

Cek>7, Dr., disoorered coprolilCT in 
New Jersef, i. 149. 

De la Beche, his belief in luecenive 
crestioni of nev speciM, i. 51 — 
his figurea of ichthyosauri, i. 138, 
139— on different Bpeciflc gravity 
of ■hells, i. SS9— obserrationi on 
living polypes of csryophyllia, 334, 
335-~obiervation8 on genera, of 
coral* in transition rocks, i. 335. 

Deluge, moearc stratified locks not 
produced hy, i. 23. 

Depression, prooA of in 1. Portland, 
i. 372. 

Dcshaye, his division of tertiary 

Dflsnoyera, M., on Faluns of Tour- 
raine, i. 7B. 

Desmarets, memoir on fossil crusta- 
ceans, i. 393. 

DelritoB, origin of strata' from, i. 43. 

Development, theory of disproved by 
^otogical phenomena, i, 51 — 
, theory of opposed by Olivier, i. 75 
-Tdefinilion of, i. 435, 436. 

pikes, interaect strata of every ago, 
i. 46 — gradations nf from tava to 
granite, i. 47 — various crystalline 
rooks composing, ii, 5 — ehangea 
produced hy, on adjacent rocks, 
Ii. 9. 

Dillwyn, Mr., his paper on tracheti- 
pods, 226, 228. 

Diluvium, animals immediately pre- 
ceding the formation of, i. SI. 

Dinotherium, largest of terrestrial 
mammalia, i. 79, 109 — found at 
Epplestieim, inmiocene strata, i. 
110 — description of by Kaup, i. 
110 — occurs in France, Bavaria 
and Austria, i. 110 — molar teeth 
of like tapirs, i. 110 — gigantenm, 
eighteen feet long, i. 110— shoul. 
der blade of, like that of a mole, 
i. 110 — Dies of tusks in tin lower 
jaw of, i. Ill, 113— molar teeth 
of resemble those of tapirs, i. 
Ill — an aquatic hetbivorom ani- 
mal, i. Ill, 112— adapted to a 
lacustrine condition of the earth, 
i. lis — localities and dcseriplion 



EX. IIT 

of, Ii, 16 — proboBcis''and clatrs of, 
ii. 19. 

Dirt bed, soil of subterraneous forest 
in Portland, i. 372. 

Diatorbing forces, beneficial results 
of, i. 403, 404, 409. 

D'Orbigny, M. bis classiGeation of 
cephalopodous molluaks, J. 4S8B — 
trilobites and shells found in tb« 
Andes bj, i. 994. \ 

Draco volans, has no trae vingti, i. 
174, 175. 

Dufrdnoy, on iron mines in the Pyre- 
nees, i. 410. 

Dnjardin, new class of rhizopodes 
discovered by, ii. 64. 

Dumfries, fossil footsteps near, i. 

Duncan, Dr., his discovery of fiissil 
footsteps near Dumfries, i. 198.^ 

Dardham Down, remains of reptUea 
at, i. 95. 

Dorhsm, salt springa in coal forma- 

Dynamics, geological, extent of, i. 

Earth, distribution of the materials 
of, i. 16 — theory of, much ad- 
vanced, but not yet perfect, i. 90 — 
two distinct branches of its his- 
tory, i. 36 — originally flnid from 
heat, t. 40 — advantageoas dispo- 






404. 
Echidna, baa fnretila and claviclee 

like ornitborhynchus, i. 143. 
Eehinidans, geological extent of, i. 

312, 313. 
Egerton, Bir Philip, 

near Newcastle-under-Lise, i. 

—en mechanism of atlas and 



Eggg, fossil, of aquatic birds, i. 74. 
Efements, identity and functions of, 

i. 38— proofs of design in, i. 426— 

ever regnlatcd by saoie lawn, i. 

430 — primordial adaptations of, i. 

430 — adaptation of to vegetaliles 

and animals, i. 431. 
Elevation, general history of^ ii. 4 — 
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lis an 

drr Undi fornMd bj, i. 43 — hooGi 
ofin L PortUDd, i. 371, 372. 
ElentiDDi, Damber obaerred b; EUia 
de BsKumoDt, ii. 6 — vuiotu peri- 

EUii| Mr., bia coDcliuioni fiom the 
Btadj of corillinei, i. 33S, 

Emyi, fossil, localilieB of, i. 197, 

£i]criaites, moniliformic, lily euctj- 
iiit«, i. 317, 3IS-— mecbaDical adip- 
tations in, i. 317 — number of com- 
ponent oseicala, i. 318 — vertebral 
colnnin, mecbanical coDtiiiuice* 
in, i. 31S— 390— body Kod upper 
eitremitieB, i. 322 — phjeiological 
biitoiy of, i. 324, 325. 

EndogenitCB eoiiiaalna, foBsil trunk 
allied to psima, i. 386, 387. 

Engi iu GUriB, fisbea of, i. 21 G. 

Engluid, effects of geoWical stme- 
ture on inhabitanU of, iL 3. 

Enjoyment, sggregale of iQcreaied 
by eiialence of camirora, i. 105, 
106. 

Enatone, cetacea in oolite at, i. 96. 

EntoDioiithus paradoxus, i. 295, 

EntomostracaDB, fosail, i. 395. 

Eotrochi, or wbed stones, columnat 
joints of Encrinile, i. 320. 

Eocene, division of lertiu-y strata, L 
68. 

Equisetacex, eitent of tbe family of, 
i. 346— foBSll genera of, i. 346— 
increased eijlargeinent in size of, 
L 347 — foBslI species in coal tor- 



EetuarieB, adoiiiture of freih-natcr 
and marine elucix in, i. 99. 

Eternal succcsslDn, theory of, dis- 
proved by geology, i. 51, 54. 

Eternity of the world, disproved by 
g;eolagy, i. 20. 

Eyes, fossil, resembling tbose of ez- 
isting; animals, i. 34 — fossil re- 
mains of, i. 31, 136, 299, 303; 
structure of, in recent crustaceans 
allied to trilobites, i. 301 — pbysio- 
logical and phyiiical inferences from 
■ ■ ■" i. 302, 303. 



Fu«in, of TouraiDe, 

' foand in, J. 78. 

Faraday, Mr., notice on praparutr 

the hamon lungs for diving, L 



Faults, on geometrical laws of, i.. 404 
— utility of, in draining coal mine*, 
i. 405— 407— definition of, by Mr. 
Conybeare, i. 405, 406— utilitj of, 
in guarding coal mines, i. 408 — 
utility of, in producing springs, i. 
407, 418, 425— utility of, in pri. 
marj rocks and metallic veins, i. 
407, 408. 

Favuluia, chariclei of, i. 337. 

Ferns, distribution and number of 
existing species, i. 347, 348 — pro- 
portion of, to living phanerogamiie, 
I. 348— temperature indicated by 
fossil species, i. 34d — proportions 
of in Ibe coal formation, i. 3dS— 
living and tbssil arborescent spe- 
cies of, i. 349, 350— proportions 
secondary and tertjary str«ts. 



Final 



i. 350. 



consideration of admia- 
ihiloBopiiical investiga- 
tions, i. 40~9. 
Fire, its jank in geotogiiCBl dyna- 

Fistier, Mr., figureB prepar«d by, 
ii.2. 

Fiahea, losail, cauBCB of sudden deatb, 
of, i. 100, 101— sudden deatnie- 
tion of in lias formatim, 102— 
fossil intestinal structure of, i. 
154,155 — coprolites derived from, 
i. 154, 155~-4ietri1ied intes^cs 
ol, or cololiles, i. 156^iiing 
species observed by Cnvier, i. 
203— fossil species, history of by 
Agassiz, i. S02, 204 — numbers of 
fosail genera and species, i. 204 — 
class iRcation founded on scalea, 
i. 204, 205-orders of eaUbliabed 
by Agassii, i. 305, SOfi— geologi- 
cal results derived from fossil 
Gahea, i. 206~cbangeB in fossil 
genera and families abrupt, i. 307 
— fosail most important to geology, 
I 204, 208— HSUiroid, cbaractet 
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of, i. ^ 309— HDroid, hi^ber ia 
Iho icale of or^niiBtion than ordi- 
atrj bony fiihet, i. 323 — namber 
of {taera in uaroid tamWj, S09 — 
■■DFoid ch&r&cler of living ■peciei, 
i. S09 — naroid {reolotriw eitant 
of, i. SIO, 311— Id atrsU of the 
ea.rboniferoUB order, i. 31Q— ^cn- 
liir foriD of tsil' !□ early Btrata, i, 
S13 — in magfDeara timeitono, i. 
313 — ia maachelfcalk, lua and 
oolile, i. 3U— in the chalk ibnna- 
lion, i. 31 G — ia the tertiary forma. 
tiona, i. 216— family of <harl«, i, 
318 — retolta from obierratioDa on, 
i. 332— fuactiana of, in the ecooo- 
my of nature, i, 293— form of their 
cryilalline lent, i. 300, 301. 

Fisaurea, Bite of mineral vein* in, i. 
410, 4U. 

Fitlon, Dr.,. on alterationa in level of 
■ea and land, i. 43 — his observa- 
lioni oa CypriB Faba, in Wealden 
formation, i. 97, 98— his deacrip- 
tioaoffbHilconeg, i. 365. 

Fitzwilliam, EUrl, cyeas revoluta ia 
vatory of i. 375- tmnkBof 



aigillar 



i. 3S3. 






s of, at El- 



Fletaiug, Dr., an ■tnielare of ir 



Flint*, otigin o^ L 78. 

flacan, beneficial efi^t* of in 
mining:, i. 408. 

Fluidity, origiaal Iheory of, i. 40. 
41. 

Footitepa, foaall, near Damfriei, i. 
198 — preBomtion of explained, i. 
199 — oa red aand.Btone at Heas- 
hetg, i. 301— VHlue of their evi- 
dence, i. 200— reflect LoDi on,i.301 
— OD oolite, near balli, probably of 
cruitaceans, i. 199 — recent, of le«- 
ludo greca, i. 199. 

Foramiai&re, apedea of found by 
CoQot ManiteT, and Mr. Lona- 
dale, ii. 64. 

Foreat, ■nbturraneaa, remaini of in 
Fortliad, i, 373. 

Fonnationa, {reoloncal, namber aad 
lhickDeBBof,i.39. 

Fonler, Hr., hii lectioa from New- 



oc. lid 

cutis to CroH Fell, i. JS8— oa 
quantity of iron aonuajly made in 
Enrlind and Walea, i. 397. 

Foi, Mr. R. Wt on the utility of 
bulla that int«raect metallic veina, 
i. 408 — on electro-Diagaelic pro- 
pertiea of mineral veina, i. 412, 
4uad ii. t08^M>n electro-maffnetic 
action in mineral veina, il 107 — 
109. 

Freah-watar, depoaitei fb)m, in ter. 
tiory strata, i. 68, 69, 

Fries, oo pnmazatioD of fbnei, i. 
337. 

Fucoida, rcmaioa of in transition 
strata, i. 57, 340. 

Folham, Aitesioa wella at, i. 421. 

FosioQ, earlieat state of the Mate- 
tialaoflheglobe,i.S3. 

GujjBia, akeletons of, at Guada- 
loape, i. 87. 

Ganoidian, order of Gabes, i. 206. 

Geneaia, unbounded (ear of incoo. 
siatence with, i. 30 — interpretation 
of Chip. L consifltent wilb (geologi- 
cal diacoveries, i. 26 — text ol^ te- 
coDcilable with geolo^, i. 36. 

Geology, eitent of province of, L 16 
— why but lately establiabed on 
induction, i. 17, sciencea auxiliary 
to it, i. 17 — its discoverlea coneist- 
ent with 'revelation, i. 18— reli- 
gions application of, i. 440 — sobaer- 
viency of to natural theology, 441 . 
— proofii from, of the exialenca and 
attributcB of a Deity, 441, 442. 

Georgenagemand, fossil mammalia 
discovered at, i. 78. 

Gerard, Dr., hla discovery of am- 
monites, &.C. in the Himmalsya, 
i. 2S4. 

Claris, turUe in slate of i. 196— fossil 
fiBheaat,i. 303, 208. 

Gleie, Biihop, his interpretation of 
Hoasaic cosmogony, i, 39, 33. 

Gk>be, Bucceasive cbangea in sur&ce 
of, i. 30 — influence of animal re- 
mains upon, i. 335^*auccesBion of 
physical forces which have modi- 
fied its snr&ce, i. 433. 

Golden Cap Bill, belemnites at base 
of, i. 284. 

GoldfnsB, Frofesaoi, pterodaclylea 
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130 INDEX. 

deiotibed by, i. 173, ITG, ITT — HendcrBan, on plaota ia Sqrtnibnnd 

■electiooB of the structuTe of en. of Iceland, i. 383. 

criniUi from works of, 321 — hi> Uenelon, Froftieor, on budi of i^ca* 

iUoitratioDl of echinidans and Btel- reroluta, i. 3TS. 

isriduiB, i. 313. H^ricart da Thurj, illustialion of 

Gnham laluid, rini, nod deitroction Arteiian welti bv, L 419, 431. 

oi; ii. 8. HeMchel, Sir I, P. W., ranks geology 

Giampas, size and character of^ t. nnxt to aglTonomy, i. 19,20 — on 

IBB. conoeiion between icience and re. 

Granitei recent elevation of, in Fy- ligioo, i. 439. 

lenee* and Chili, i. 410, 411— pro- Heasberg, footstepi in landatiKie at, 

bable igneoiu origin of, ii. 3 — i. 301. 

interaecting and oveiljiag creta- Hibbert, Dr., hia diacoveriea near 

ceoDi fbrmationB, ti, 5— ^der in- Edinbargh, i. 310. 

tBTBeeted by newer, ii. 4 — eleva- Hippopotwniu, Btiucliue ofluskB of^ 

tion of dnring tertiary period, ii. i. 119. 

4 — fragments of, encloeed in lava, Hitchcock, Profbuor, hia diacoveir 

ii. T. of footalepa of bird* in Conoecti- 

Gravatt, Mr., bis eipeilmenta in cot, i, 74 — ditto, ii. 39, 49— on 

di*in|^, i. 142. geological evidenceB of a Creator, 

GraToneire, Btream of lava iaaoiog l. 43G — on coasiatency of geoiogi- 

froDi granite at, ii. 8. cal phenomena with Mosaic ac- 

Greenooi, Lord, hii diaeovery of coont of creation, i. 437. 

fishos near Leith, i. 313 — his dia. Hoer in Scania, coal in aecondarj 

covery of petrified intealinea of a strata of, i. 369. 

fiah in coal, near Edinbargbv i. Hoffman, Professor, on sunrce of 

155. mineral water* at Pyrmont, i. 

Greenatooe, veins and overlying 425. 

masses of, ii. 5. Home, Sir Everard, on spinal canal 

Grenville, Lord, cycas in oonserva. of ichtbyo&auros, i. 141. 

lory of, i. 371. Hook, Dr., hi* theory respecting the 

Gaudaloupe, haman tkeletoo* in motions of nautilus, i. 351. 

sandbank at, i BT. Hopkins, Mr., on law* ttiat have re- 

GyroduB, palatal teeth of^ J. 214. gulated the dtslurbance* of the 
gkibe, i. 404 — on production of 

Haix, Sir Jamea, hia experiment* springs by faults, i. 418. 

on crystallization under pressure. Human bones, found in no geologi- 

i. 43. cal tormations preceding the ac- 

HalBtadt,ortbocaratite,foundinoolite tual era, i. 86, 87— oflen interred 

at, i. ITS. in cavea containing remains of 

Hamite, character and locality of, i. more andent animal*, i. BT, 88 — 

ST 7. found in consolidated sand at 

Harlan, Dr., on fossil fucoids in Guadalonpe, i. 87 — how mixed 

North America, i. 340. with banc* of ancient and modern 

Harwich, foasil emys at, i. 197. quadrupeds, i. 88 — in caverns near 

Hauy, hi* theological interference Liege, 89. 

from the conatructicn of simple Button, Dr. hia theory of the forma- 

roinerals, i. 433. tion of straliEed rocks, i. 43— of 

Hawkins, Mr., hia memoirs of ich- veins, i. 411, 413. 

Ihyosaari and pteaiosauri, i. 134 — Button, Mr., his discoveries of ve- 

plesiosaurua discovered by, i. getable structure in coal, i. 343, 

159. 343. 

Heat, influence of, in earning eleva. Hybodonts, extent o(^ i. 319, !^, 

tions of land, i. 41, 43— not the Hybodus, i. 315. 

sole cau*e of the consolidation of Hyboda* teticulatns, i. 330. 

stratified rocks, i, 52. Hjdraulic action, of aiphande in 
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Bjenu, bonei coUectid bj, in c>- 

Teriu, L 80. 
HjbaoMarni diicovered bj Mr. Mui' 

tell, i. 185 — peculiar characUr of, 

L 185. 
Hvthe, Urge htmite Ibnnd ■(, i. S78, 
Ichtbyodorulilei, or loBsil apinei, i. 

320— oaei and nnel* of, i. 220, 

221. 

Ichthyosaarns, geotogieal extent and 
chief localitiei ot, i. 133 — curioiu 
■trncture of, i. 133, 134 — number 
of species, L 134 — head, paitaking 
of the Eboracter of crocodilea and 
lizards, i. 135 — jaw, length of, L 
135 — tefib, character and number 
of, L 135, 136 — bon differing from 
crocodilea, i 13S — contriTancei fiir 
replacing, i. 136 — ejei, magnitade 
of, i. 13G — cyei, niicraacopic and 
teleicopia properlios of, i. 136— 
eyei, bonj acleiotio of, i. 137, 138 
— JB.ira, compoaed of man; Ihin 
plates, i. 13cl— jaw, lower, contri- 
vancea in i. ISa—vertebrac, num- 
ber of,i. 140— MrtabrwoonBlrilcled 
like thoss of fishea, i. 140 — ribs, 
atraclure of, and to what purpoaa 
■ubMrrlent, i. 141 — sternum Uke 
that of ornilhorhjnchus, i. 142 — 
paddles, unterior, like those of 
w)iales; poalerior, like those of 
oraithorhjnchns, i. 143, 144 — con- 
cluding remarlu upon, L 145, 146 
— inteatinal atrnctare of; i. 14T— 
akeletoD of, cootaininc coprolile, 
i. 150 — amall inteatiual spiral, like 
that of sharks and rajt, L l5l— 
final cause of spiral intestinal 
Btruclnre, i, 153 — akin of preserved, 
ii. 39 — mechanism of atlas and 
cerrical vettebrn of, ii. 24 — 26. 

Igneous rocks, raiious pbenomena of; 

ii. 5—3. 

Ifoaoa, modern, babils of, L IBG — 
dentition of, i. 190. 

Iguanodon, discovered bf Mr. Man- 
tell, L 185 — remains oi; where 
fowld, i. 185, 186— a gigantic het- 
birot«BB rapUle, i. ie>— teelh like 
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Umm of the. modem ignnna, i. 196 
— the largest of koowo fossil rep- 
tiles, L IBS, ISG— climate indicated 
byremainsof.i.lST — teeth,peculiai 
character ot; i. 1S8-191— bon; 
born on the nose«f, i. 18&— food 
of, probably tongh vegetable*, i. 
189. 

Indusies, GmsiI in fresh-water for- 
mation of Anvergne, L 98. 

InfuBorii, £farenberg'i abaErvalioaa 
on, i, 336, 337- number of species 
deicribed, i. 336 — -Iheir powers of 
reproduction, i. 33G — (heir man- 
ners of increase, i, 337 — universal 
diffuiion of, i. 337— found fossil, i. 
237. 

Injection of igneoos rcnks at varians 



Ink bap, 
L S30. 



.6. 
recent and fossil of loligo, 

Insects, fossil in carboniferous strata, 
308 — wiug covers of, at Stoaei- 
fietd, L 310— Count Muoster's col- 
lection of fVom Solenbofen, 1. 310 
— many fossil genera in tertiary 
strata, i. 310. 
ron, ore abundant in coal forma- 
tion, i. 59 — quantity ot; annually 
made in England and Wales, i. 
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186. 

Jeger, Professor, has found copro- 
lites in Werlemberg, i, 149— his 
work on fbssll plaiili, i. 368. 

Jardine,'8ir W., fossil footmarks 
fonad by, i. 198. 

Juli, supposed fir conei, are copro- 
lites, i. 155. 

Kaup, Professor, notice on the foot- 
steps of chirotherium, i. 202— his 
description of fbasil maoimalia at 
Eppleaheim, i. 78 — bis description 
ofdinotherium, i. 110, 111. 

Kepler, his prayer, i. 19. 

Killery, cemetery in a sand bank at, 
i. 87, 

King, Captun, animal of apirula 
found by, i. 274 — serolis fbond by, 
i.S9E. 

Kooi^ Mr., fail aceoont of hniuMi 
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i.79. 



toloj^cal 



Lamarck, hii two lectii 
cbelipodi, i. 336 — on eeolo| 
effects of microfcopic ih^, i. 
291— his Dotica of lucken of eu- 
crinui, i. 331 — tbeorj of tramniD- 
tation associated with developmeat 
b7, i. 436. 

Lftvu, phenomena of, i. IT. 

Lead, Bilificial cryitals of, prodaced 
b; steam of water, i. 4IS. 

I,eed«, Gne heads of megalichth ji at, 
i. 210. 

Leibniti, his aDlicipalioa of ths mo- 
dern Ptalonie tbeorj, i. 49. 

LepidodendroQ. character and rela- 
tions of this fossil genai, i. 350— 
allied to lycopodiaces, i. 330 — 
size and character o^ i. 351 — 
nnmber of known specie*, l. 35ii — 
inleimediale internal itrnelnre of| 
i.353. 

Lemdoida, thick bonj icalea of, i. 
314, 315. 

Lepidosleos, or bon; pike, i. 30?. 



\ from binaiioni in crrstali of, 1. 439, 
430. 
. Limnlai, in iron stone of coal fbrma- 
liocene tion, ii. 71— allied to trilobite, i. 
limate, 397- where firand IbsaJI, i. 39T. 

Lindle;, Profesaor, his ohserratiana 

" ' on ezistiny Ifoopodiutes, i. 3fil — 

experiment* on the dnrabilitj of 

i. 361. 



dtKOieriea of atigmaria, i. 358 — 

on fossil cooes of lamia from I, 

Wight, i. 370. 
Links in the mammalia anpplied by 

fossil remnni, L 75, 76. 
Liluile, localitT and diaracler of, L 

875,276. 
Locke, bis notice of spiral intestines 

at Leyden, i. 153— bia opinim of 

the necesiiiy of a revelation, i. 



__^ . i.21S. 

Level, changes of by volcanic agency, 
i. 76. 

Lbwyd, on iniecia and apiders in 

coal sbaic, i. 306. 
Lias, proof of inlernls in deposition 

of, i. 233. 
Libanus, fishes of tertiary era at, i. 

217. 
Liblar, brown coal ol^ 383. 
Lidge, bones of men aod byxnas in 



. . 23(C-faB*il pena and ink bags 
oC i. 230, 331— horny pen o^ pre. 
serred in lias, t 331 — dealmed 
and buried saddenly, i. 233, 333— 
fbnnd in the lias of Wortembnig, 
i. 333. 
London Artesian wells near, i. 430, 
431. 



Lopbiodoa, ehuaeter and place of, i. 



Life, organic, 

eternitf , i. 53, 54. 

Light, essential to the growth of an- 
cient vegetables, i. 34 — nndula- 
tor; theory compared with Ge< 
neus, L 3, i. 35— history of il- 
lustrated by fossil eye*, I 303, 
136. 

Lignite, tertiary, localitiea of, i. 381, 
3 S3, 3 S3— memoir on, by M. 
Alexandre Brongniart, i. 381. 

Limeatone, origin of| i. 76, 77— com< 



Lnlworth, snbterranean foreat near. 



Lukis, Mr., experiments on changes 
in the stems of snccnlent idaiits, i- 
386. 

LycopodiaecB, charaofer, affinities, 
and dislribntion of, i. 350. 

Lyell, Mr., his lefiitation of the 
doctrine of Itransmntation of spe- 
ciei, i. 51 — Ms map of Europe 
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intb« tertiirj period, i. 67— hU 
diviaioD of the terlinry aeriee, i. 
68— DQ fosvU iodusia}, i. 98, 99. 

LyoD, explain, on the iclion of Ibe 
niod in fbraiinE auid hills round 
eitruieoua bodiee in AFiica, i.:a4. 

Ljme Regie, icbthjosuiri found at, 






» froi: 



iribed, 



i. 134 — coproIitoB abundant on the 
ahure ot, 148 — plesiosaurus dia. 
covsred at, i, 158 — ptarodaotjle 
found at,171,'n3, 175— bonea of 
large aauroid fishea fonnd bI, SI 1-^ 
fossil pens and ink bags found at, 
i. 031— ibasil ink bus found at, i. 
383. 



MaTPupialia, extent and character of, 
i. 64, 63. 

Massej's patent log, improiement 
waggeated in, i. 264. 

Matter, creation of, announced in 
Gen. i. 1, i. 32- molecular con- 
stitution and sdaplalions of, de- 
cidedly artificial, i. 431— abori- 
ginal constitution uf, exalts our 
ideas of crealire intelligence, i. 
433, 

Meduss, numbers of in Greenland 
aeaa, i. 990. 

Megalichlhjs, new geuus of sauroid 
iiaheB, i. 309— localities where 
found, i. 310— farther discoTcriee 
of, ii. 43— Blruclure of leeth of, ii. 



Hicaoro 


<UA. only aauroid 


fish 


in 


44. 






cbalk. 


i. 316, ail. 






the author 


, genua eBtablisli 


Bd by 


Madrid, 


skeleton of mejatlierium 


at, 


, i. 180, 181- 




i. 115. 








occurring. 


i. 180, 181-911 


e and 


Maestricht, locality of moi 


t recent 


character . 


Df. i. IBl— lived 


upon 




litea, i. 380. 






land, i. 181— medullary c 




Mallotus 


villosua, i. 208. 






in bonCB c 


,f, i. 183— habit 


cami- 



Mammalia, earliest remains of, i. 
64— of eocene period, i. 70— of 
miocene period, i. 77 — of pliocene 
periods, i. 79. 

MsD, relation of the earth to the 
uses of, i. 83— all things not 
created eicluaively ibr his use, i. 
84 — prospectire proTiaioDs for use 
of; i. 414. 

Mansfeld, fbasil fiahes at, i. 303. 

Manlell. Mr., oa double convex, 
vertebra of [avial, ii. 36 — foasil 
birds foond by him in Tilgate 
Foreat, i, 74 — his history of the 
Wealden (brmation, i. 99 — refers 
juli lo coprolites derived from foa- 
ail sharks, i. 154, 155 — mosa- 
saurus,fbDnd by.iDSnatei, i. 168 — 
megalosBurua, found by, in Til- 
gate Forest, i. 180 — bis disooyery 
of iguanodon and hylesosaurus, i. 
1S5 — his diacovery of petrified sto' 
inach and coprolites within fossil 
fishes,], 316. 

Mantellia, genu* uf eycadilea, named 
by Ad. Brongoiart, i. 373. 

Muisfeldt, foasil 6ahes of, i. 103. 

Marble, entrochal, compoied of cri- 
noidea, i. 334. 

Hareale, gigantic »i 



i. 183— sUucture of teeth, i. 183— 
184. 

Megaphylon, character of, i. 357. 

Megatherium, allied lo the sloth, i. 
113— allied to sloth, armadillo, 
and chlamyphorus, i. 116 — found 
cbicfiy in S. America, i. 114 — by 
whom described, i. 114 — larger 
than rhinoceros, i. 116 — head of; 
like sloth, i. 117— slruoture of 
teeth, i. 117, 119— lower jaw of, 
i, 130- bones of trunk, i. 130— 
peculiaritiea of THrtebrz, i. 130— 
magnitude and uee of tail, i, 130 — 
ribs apparently fitted to support 
a cuirasa, i. 131— scapula, re- 
sembling sloth, i. 131— uses of 
clavicle, i. 131 — peculiarities of 
arm and fere arm, i. 133— fore. 
foot, a yard in length, i. 133— 
fore-foot, used for digging, i. 
133 — Urge horny claws, adapted 
for dieging, i. 133 — paouliariliea 
of pelris, i. 194 — magnitude of 
foramina for nerves, i. 124 — pe- 
cnliarities of thigh and leg bonea, 
i. 135 — hind fool, peculiarities 
of, ). 1S5 — bony armour, like 
that of armadillo and chlamy. 
pharna, J. 136 — probable use of, 
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, 78— his 



of, 1.414,415. 
Heyer, Herman Von, notice of ink 

hags with ItiBsil internal aboUs of 

Repla, ii. 53 — on ink bag; in con. 

toct with beleninile, ii. G9 — hia 

deBcription of fussil laammalia 

of George n see mflnd, 

nollces of foBsil 

293. 
Mineral bodies, proofs of design in, 

i. 426. 
Mils.n, bonca in muaeam al, i. 60. 
Miller his Natural History of cri- 

neides,! 314, 315, 33], 332, 325, 

Millioia, VBPt numbers in strata near 

Paris, 1. 290. . 
MinerslB, proofs of design in cf 

tition and adaptalinDe of, i. 4! 
Miocene division of tetiarj bI 
'" — period, mammalia ( 



Hoan, hii coamognnf reooncileable 
with geology, i. 26— object of hia 
■cconnt of crealion, i. 35. 
•Moasic hislorj in accordance with 
geology, i, 21. 

Mosaic coamogony, attempla to re- 
concile with geologj, i. 33. 

Mosaanurue, great animal of Maes- 
tricht. i. ]6T— allied to monitors, 
i. 167, 168— dCBcribed by Cam- 
per and Cuvier, i. 167 — coeTal 

167 — remains of where found, 1. 
1S7 — length and character of, i. 
166 — teeth, peculiar character of, 
i. 169— verlebrx, number n^ i. 
169— eit rem i ties, character of, j. 
169 — character, predicted hf Ca- 
Tier, i. 170— a link between Iho 
monitors and iguanas, i. 170 — ha- 
bit, aquatic, i. 170. 

Moscow Bulletin Soc. imp. de, ob- 
servations on coprolites in, i. 
156. 

Moschus pygmceue, teodona in back 
of. 1. 175. 

Mailer, on eyes of insects, Ac. i. 



aippi, drifted li 



77. 
Missis: 



Mitscherlicb, his production ol 
lificial crystals by fire, 1. 49. 

Molaase, localities of lignite ii 
3S2. 

Molucca, many genera of, in 



Motluslis, («Bi,i\ remains of, i. 324— 
naked, foasil remains of, i. 230. 

Monitors, character of recent speciea, 
i. 167 — type of, enlarged in roaail 
eaurians, i. 170. 

Honpczat, granite enclosed in lara at. 



MulIiloculaT sheila, extinct genera of, 
i. 23e. 

Mdnster, Count, fbraminifiires dia- 
covered by, in Maestrieht atone, 
ii. 64 — hia diseovcry of mammalia 
at GeorgensgemOnd, i. 78 — ptero- 
dactyle described by, i. 173— his 
iigares of horny aheaths of belem- 
niles, i. 2S3— his collection of 
crustaceans from Soleuholea <. 
393. 

Murehison, Mr^ his discovery of 
li&bes in old red saod-stone, i. 
211- Silurian system eetabliehed 
by, i. 394 — lishea, &c. found in 
/olverhampton coal field by, ii. 



430. 

HoDto Boica, vast accumulation of 
foEsil fishes at, i. 101- fishes pe- 
rished suddenly, i. 101— fossil 
fishes of, i.2tl3,2l6— fishes of, rear- 
ranged by Agassii, i. 317. 

Munt MartrcliBtofrerlebrata found 
at, i, 73— fishes of, i. 217. 

Morton, Dr., mosaBaurua found by, in 
America, ). 167. 



43. 
Myliob 






s, fossil palates of, i. S31. 
lusea of preservation of, i. 



Natural religion, addition to its evi- 
dences by geology, i. 22 — links in 
evidences of Bupplied by geology, 
i. 436. 

NauliluB, fossil species pecnliar -to 
certain fbrmations, i. 335 — de- 
scription of, i. 343— mechBDieal 
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coDliirancea in, ijl38 — Mr. Oweti'i 
roemoir on, i. S38— chamberB, tot 
•■ floBti, i. 340— ■ipfanocie, iU 
fiuictioni and moda of aatioD, L 
S41, 343, 346-HuphuDcle, ciic&re- 
(H)> Bhealh of, L S48 — (iphaDcIe» 
■ubsUnce ot, >. 948 — nas of air- 
cliambern, i..343^«intriTuicea to 
■Uengthen the ■hell. i. 944--S46 
— number of tisaiTeras plalei, i^ 
S4e— aclioQ of pericardial fluid, i. 
S4T-349— like that of water m 
the vBtei tHaiDon, i. 346— iU man- 
ner of flaitiag, rising, iinkiag and 
moving at th« boUom, i. 349, 3S0 
— opinions of Hook and. Park Inion: 
conceroinir, i. SSOi— the Authoi'a 
Iheorj, i. 230. 

Naulilui ajpbo, intermediata charac- 
ter of i. 2£9— 273. 

Nautilni zic uc, intermediate ehs- 
racterof. i.269— 973, 

Nebular bjpolheai*, oonaialent with 

SBological ptienomenon, i, 40. 
■on, Lieut., on Btmla formed 

b; the wind in the Bermada*, i. 

104. 
Newcastle, plants Kreserrad in coal 

mines at, i. 344. 
Newbaven, nodolea of iroo.atoDe 

containing fishei and coprolilei at, 

i. S12. 
Newlnn. bis religioui view* reanlting 

from pbiloaophf, i..l9, 440. 
Nicbol, Mr., obserraUoni on fossil 

pinna and arauostia, i, 364, 365, 

366. 



Norfolk, remains in crag formatioD 
oC i. 79— fishes in crsgof, i. 317. 

Norland House, Aretsian well at, i. 
420. 

North Cliff, bones in. ffeah-water 
fotmstion at. i. 79. 

Nummutiles, their extent and nam* 
ber, J. 2Se, 289— fonotioDs and 
■truclure, i.. 2B9 — influence on 
■tratification, i, 28B. 

Oiiaao, granite overljio^ cielaceou* 

Odier, M., bit disoorer^.of cUtiiw, 



r eljlrino in wing* of ii 



i. 275. 



n aecondtTT 
-- ■ -isof 



Oeningen, plaots of, 382, et seq. — 
fossil fisbes of, i. 203, 217— de- 
scription of (bssil plants, at, bj 
Professor Brann, i. 304-386— 
plants in brown coal formation 
at, i. 383 — fossil salamander of, i. 
3SG. 

O^j^es, i. 29S. 

Onchm, i. 320. 

in oolite at Stonesfield, i, 191. 

Organic remsios, best summaries of^ 
i. 39 — argument from absence of^ 
i. 50-^enera! history ot; i. 88— 
afford evidence of design, i. 89 — 
important inferences from, i. 91— 
study of, rndispensable to geology, 
i..9tt — successive stages of deposi- 
tion, i. 94 — best ground-work of 
geological diniions, i. 94 — supply 
deficient links in tbe existing ani- 
mal kingdom, i. 94. 

Orodus, L 220. 

Ornithicbnites, in new red sand-stoM 
of Connecticut, ii. 40. 

Ornithorhyncbui, sternal apparatus 
like that of ichthjoaaurus, i. 143, 
145— Mr. B. Owen's papers on, i. 
142. 

Ortbocerstjte, choiacter and exteol 
oCi..a74, 

Osseous breccia,. in fisinres of Odh- 

Osier, Mr., on proboscfa of bucunnm, 
i. 226. 

Owen, Mr., on peculiarities of mar- 
Bupialia, i. 64 — on . comparBtive 
organiiation of orniUiorhynchns 
and reptiles, i. 142 — on bones of 
land tortoises, i, 181 — on nautilus 
pompiDos, 1. 238, 244, 34S, 249, 

PACHFi««iiATi, existing genera of; b 

pliocene strata, i. 79. 
Pain, aggregate of diminished bylbe 

agency of caroirora, i.JOS. 
FalzotberiaB)^ rsmaiiM of in CaU 
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biB vnot orknoiTledge in geology, 
L 426 — hii Bigoment for llie unity 
ofthedeitj, i. 434. 

PbIihb, in brown Coal of Germany, 
i. 381,385 — geological eilcnt of, 
386, 387— namber and dietribu- 
tiou of Giiating and fossil species, 
i. 386— fwBil IrankB of, i. 386, 
387 — leaves, localilies and species 
of,!. 387— localities of fossil fruits 
of,i. 38d. 

ParapsB, megalhorium found in, ii. 
20. 

Pandsnee, character and extent of 
recent specicB, i. 377 — fossil fruit 
of in inferior oolite, i. 378— liinc- 
tions of. 379. 

PsndsnuB, fruil of recent species, i. 
378, 379. 

FandanocarpDD], in tertiary fbrma- 
tioD, i. 380. 

Pangolin, armed with horn/ scales, 
(. 128. 

Pander, his description of megathe- 
rium, i. 114. 

Paradoxus, i. 395. 

Faraguay, megatherium found in, i. 

Parish, Woodbine, Esq. hie discovery 
ofmegolherium, i. 115, 138. 

Farliinion, Mr., his theory respect- 
ing cbaml>ers of nautilus, i. 350— 
his obsenatioDS on the lily encri- 
nite, i.^lT— his description of the 
fossil fruits of Sheppey, i. 388. 

Parry, Capl., on the long preserva- 
tion of hnman footsteps, i. 300. 

Patterson, Mr., un arliRcial crystals 
of galena, i.WlI. 

Peat bogs, local formations of, ii. II. 

Pens, recent and Ibssil of lotigo, i. 
33], 333— structure of fossil de- 
scribed, i. 233, 334. 

Fentacrinite, character and habit of 
living species, i. 326 — Briarean, 

' deacnbcd, i. 336— vertebral co- 
lanin of, i. 327— attached to lig- 
nite at Lyme, i. 339— side^rms 
i. 330— stomach of, i. 330— body, 
aims, and lingers oC i. 331 — nam- 
ber of bones prodigious, 333 — 



eonclnding conriderations on, i. 

Perteclion cansisti in adaptation of 
organization to the functions of 

Pericardial fiuidt its mode of action, 
i. 347, 351. 

Ferptgnan, Artesian Weils in basin of, 
i. 433. 

Ferranzabulo, village buried by sand 
fiood, i. 104. 

Feron, animal of spirula fbund bj, i. 
273. 

Peiavius, his interpretation of Gno- 
sis, i. 1., i. 29. 

Fines, fossil in coal formation and 
lias, i. 36li ; pecaliaritr in slructnre, 
of, i. 36S. 

Placoidean, order of Rshes, i. 305. 

Plesiosaurus, lieteroclile character of 
i. 157 — number and geological ex- 
tent of species, i. 158 — head, com- 
pound character o^ i. 159 — neck, 
great length of, i. 160— t>acli and 
tail, i. IGl — ribs, peculiar charac- 
ter of, i. 161— skin, Cuvier'a con- 
jecture as to, i. 163 — lungs, pro- 
bable condition of, i, 163 — Bitre- 
mities acted as paddles, i. 163 — 
probable habits of animal, i. 164 
concluding observation B upon, i. 
166. 

Pliocene, division of tertiary strata, 
i. 68— animal remains of, i. 79— 
evidences of history of, i. 79. 

Fodocarya, fruit of, in interior oolite, 
i. 378. 

Poikilitic, term proposed for forma- 
tions connected with the new red 
sand.stone, ii. 38. 

Police of nature, i. 237— excessive 
increase of animals restrained by, 
i. 108. 

Polypes, fossil remains of, i. 332— 
abundance of in warm climates, i. 
333 ; functions of in submarine 
economy, i. 334— effects in the 
production of strata, i. 335 — con- 
cluding observations on, i. 336. 

Polypterus, i. 209. 

Popalalion, how affected by geolo- 
gical causes, i, 15. 
Porphyry, veins and overlying 

Portland, petrified cycadex fbnnd 
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■t, i. 3T1 — rabtemMMn forwt In, 
I. 371. 

Fortsmoath, Arteaian well at, 430. 

Pnatwich, Mr., on iuaeetB tiom codl 
fotniitioD, i. 305. 

Prerosl, M. ConiUnt, on ercot poci- 
tion of toanl treei it St. Eirinne, i. 
353. 

FrlmBry itratiGed [ocks, hidory of, i. 
48, 49. 

ProdactioDi, nitDral, vuj with the 
mthBtrala, i. 16. 

Front, Dr., hji analyiia nf aiphon of 
an aminonite, i. 3fi6 — on ifro oon- 
eternity of molacular constitution 
of matter, i. 431— .on adiptnLion of 
elementa to Ihe qm of animal and 
vegetable bodies, i. 431. 

Pforinee of geoloey, i. 13. 

FeaiDiDodos, i. 330. 

Flerodactyle, anomsloue character 
of, i, ni— where found, i. 171— 
Cavier'B dcscriplion of, L 173— 
eight apeciea of, i. 173 — organa 
of flight, i. 174 — vertebrffl, cha. 
lactor of, i. 175 — peculiar mo- 
ehaniam in necli, i, 175 — foot aa 
in liiaide, i. 175 — toes, number 
and proportions of bones in, i. 
.175-178— probiblB foi ' 
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Kaditlad •nimala, d 

apeciea, L 313. 
Bay, Mr., on tuafaliMM of iiHtak,i 

414. 
Rays, foBiil,L SSI. 
Beuon, province of distinct from 

that of Revelation, i. 437. 
Befrigeration, gradual, of matter of, 

the globe, i. 50. 
Replilei, ogfli of, i. 131. 
Revelation, its object not physical 

acience, i. 22 — province of, di«tincl 

from that of natural religian, i. 



437. 

Rhixopo. 



179. 

FlychoduB, i. S30. 

Furbeck, eatuary formalbna in jale 
of, i. 99 — iguanodon found in isle 
of; i. 186. 

Potiberg, near Bonn, brown coal of, 
i. 331. 

FuBey, FrofeBSor, his interpretation 
of Genesis i. l,&,c. 37—30. 

PbilpoltB, Miss, bclemnites with ink 
bags in cnltection of, i. 383. 

Fhitlipa, Professor, his views of fos- 
sil organic remains, i. S5 — his Il- 
lustration of fossil sBUcidcB, i.393 
— his tabular arrangement of am- 

PholidophoruB, i.SlS. 
Physical geography, origin of in geo- 
logical caasca, i. 16. 
Fyenodonts, S14,31S. 
PjcnoduB, i.215. 
Pyreoeei, granite in chiJk forma. 

StDiATA, abound i 



Rhyncbolites, fossil beak*, i. 341, 

343. 
Ripple markings, foasil, J. 198. 
Rivers, appnratDS Ibr eappty of, i. 

43S— supply and functions of, i. 

416,417. 
Robert, M., spicola fonnd by, ii. 

63. 
Rodenlia, in pliocene strata, i. 79. 
Rousaillon, Artesian wall in, i. 433. 
Rnmphius, his figure, and obssrva. 

tions on hring nautilus, i. 338, 

350. 
Saarbrllck, fishes found at, i. 303, 

912. 
Sabrjna island, rise and dcstroctjon 

of,ii.8. 
Sacred history, consislency of geolo- 

cicsl diaeoteries with, i. 18. 
Salado, river, megatherium in t>ed of,' 

1.115,138. 
Salamander, fossil at Oeningen, i. 

366 — from Japan, alive at Levdeo, 

i. 386. 
Salt, found in secondary and tertiary 
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Sand, effects of wind i 
Btrsts'of, i. 104. 

Sapey Brook, concretions in, rais- 
lakcn for footalepa, i. 199. 

Baurians, character of in secondary 
slralB, i. 65 — sudden death and 
burial in IJas clay, L 103— fossil, 
history end relations of, i. ISO — 
133 — in what fiirmationa found, i. 
131, 133— amphibious, allied to 
crocodiles, i. 191 — gigantic terres- 
trial, i. 180— flying, i. 171— ma- 
rine, i. 133, 157. 
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Scapbile, ohartUar uid eEtant of, i. 

977. 
SeblaUMim, his urlj azniigamuit 

of foMU pIsnU, i. 343. 
ScienoBi, geology onentitl to ul- 

tancsmeDtof, L.17. 
Sootpiani, fbuil in cool fermtioa, 

i. 3DG — iodicats a waim dimtte, 

i. 30S— fbwil dsKription of^ i. 

317— ejea and ikio, preMrrsd, 

i. 307, 308— hairi preMiTVCiJ, a. 

910. 
Scrope, Hr. Ponlctt, bia panorainic 

fiewi of Auvergne, ii. 8— on ripple 

mark* and tracka, of anlmali io 

oolitie Mrala, i. 19e~ii.,'13. 
Sea, early hiatory of illuiUated bv 

fbaaU eye*, i. 303_crowded wilK 

animal lite, i. 333. 
SecoDdvT atrala, hiatury of, .i. 60 — 

adaptalion. of to hnman oaef, i. 

60~iiiateriala oC wbeneo derired, 

i. 60-^4iature of materiala, i. 61 — 
diipoaition d1^ i. 



341. 

Srdgwicli, Profenor, on tbe kind of 
infbrination to be looked lor in the 
Bible, i. 36, 441— hieditcoTsryof 
foeail fiabea, i. 311. 

Segregation, tbewy of Teini filled 
by, L 411. 

Sellaw, M., hU OM of Chineae m«- 
Ibod of boring wella, i. 334. 

Spioataire, ita analogiea to belem- 



mtay itnU, i. 96— turbinated, 
formed by aniniala of higher ar- 
dor IbKn biralTos,. i^ 335— &«aj| 
ttnJTalra and bival*e, L S34,325— 
bored by camiTaroDa traobelipoda, 
i. saj— apeoific gratity of, i.329— 
bivalve, conatrnoted by conchitera, 
i. 3SS — prooft of deaign io fouil 
cbaiaberod, i,. 335— HiaDclii>i<uiB 
from chambered apeciea, i. 386 — 
fbraminated polythalainoaa, i. 367 
— microacopic, quantity of, in cer- 
tain strata, i, 97 — Dunute mnltilo- 
colar„i..388. 

Sheppey, fcaail emya at, i. 197— &■- 
ail crocodile al, i. 197 — fiahes in 
London clay at, L SliT—foaail iralla 
fannd at, i. 380, 389. 

Sicbler, Dr., latter on fbotateps at 
Heaaberg, i. 303. 

Siefaold, Dr., salamander brought from 
Japan, by, i. 386 — siliciBed buprea- 
tis in collection of; ii. 78. 

Sienite, veina and- overlying masses 
of, iL 5, 

Sig'illaris, among the largest snd 
talleat planla of tbe coal forma- 
tion, i. 353 — stems occasionally 
fonnd erect, 1. 353, 354 — item oc- 
oaalonalTy divided at the sammil, 
L 365 — character and refatjona of, 
i. 355, 356— acars on bark in ver- 
tical rows, i. 355 — number of spe. 
cie^ i. 355. 

Kliatiia, atnrgeona in the Danube 



trilobitei, i 



Serolia, ila analogiea 
396, 398. 

Serpenline veins and overlying 
maases oC ii> 5. 

Serpebe, attacbed to belemnjtea, i. 
385. 

Sharks, antiquity of family of; i. 
917— eztinel special, nameroaa, 
i. 317— foeail teeth o^ i. 317— 
fhaail aplnes, or icthyodorulites 
i. 3l8~-three aub-fiiaiilies, of, i. 
318— teeth in early ftmilies ob> 
■ ~" '^r form of Uil, 



i. 31S. 

Sheernees, Artesian well at, L 430, 
Sheila, number of in tertiary strata, 

1, 6B— vast aoCDmolation oC, in 



i. SIS. 

Silliman, PreJeaaor, hia interpretation 
of the word beginning, and of the 
days of the Mosaic creation, L 34. 

Siloros, ipine of, 1. 330. 

Sitorian aystem, ita geologieal place, 
end hiatory of its establishment, 
i.'394 — recognition of, on tbe con- 
tinent, i. 395— diviaions of, il. 104. 

Simple minerals, defioition.of, i. 4S6. 

Siphnacte, itruelure and functions 
of in nautilus, i. 343 — arguments 
from fossil portions of, i. 347, 
S48. 

Skiddaway ialand, bones of megathe- 



i.115. 
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tioBf, i. IIS— adiptad la Hn on 

trees, i. 114. 
Smylli, Capt, eiperimanti rai Hns- 

Mj's lof and bottlea iiuik in a 
. deepaea,]. S6I. 
Soemmeriag, Frofenot, pterodaotyle 

dcMribed by, i. 173. 
Soldani, faia collection of iam'H abella 

in Tareanj, i. 97. 
Solenhofen, plerodactjle foand at, i. 

171, ITS— libellalo and other in- 

aeeti foacd at, i. 171— fouil fishes 

of, i. a03— fijMil 

i. 292. 



Speelon, hamites tband at, i. ST7. 

Spideri, fbasil in jurauic and tertiary 
strata, i. 306. 

Spinal icanthina, homy dotaol spine 
of, i. 920. 

Spirula, deriyed fiom a sepia, i. QT3, 
939— ii. 63. 

Springs, how supplied by stratified 
rocKs, i. 63 — origin and impor- 
tance of, i. 415, iie-^rdinsry 
supply of rivers by, i. 416 — causes 
of their prodaclion, i, 416 — sup- 
ply from rain water, i. 417, 418— 
systems of; near Bsths, I. 418— 
produced in Derbyshire, by fanlts, 
i. ilH — tvro systems of, originating 
in faults, i. 413— local causes of 
irreguUrities in, 434. 

Squaloids, eilent of, 287. 

Stark, Pr., on changes of colours io 
Bshos, i. 163. 

Star fish, number of ossicula ia i. 

332. 
Steam power, prodigious effect of, i. 
399 — amount of, employed inCarn- 
wall and in England, i. 400, 

Slelleridani, geological commence- 
ment of. i. 313— structure of fossil, 
similar to tliat of cxisLng species, 
i.313. 

Steneoiaanii genns established by 
St. Hilaire, i. 193. 

Sternberg, Coont, his Flore du Monde 
primitif, i. 343 — ou cycsdcra and 
zamites in the coal Wmation, i, 
369 — his discotory of tbssil soor- 
iHonl, i. 306. 



of; I. ass- 
probable aqoalic habit ot; i. 3S9. 
St. Hilairo, Geofioy de, hw new 
genera of fossil croeddUeaiu, i. 



present state tor ever, i. 436. 

Stoaeifield, mixture of marine and 
teneatrial animals in odile at, i. 
99— pterodictylo foond at, i. 171— 
. raegalosaurus fband at, i 180— 
Boales of testndinata foimd at, i. 
] 97— castings of marine worms 
at, i. 198 — remains of marsupialia 
foand at, i. 303— rhyncholites 
found at, u 341. 

Stratified rocks, aggregale thickness 
' of, i. 38. 

Strana, on eves of insects, &c. i. 
999. 

Sturgeons, funcUons of living spe- 
cies, i. 212. 

Sublimation, theory of veins filled 
by, i. 411. 

Succession, elernal, of species dig. 
proved by phenomena of primary 

Sumner, Bishop, his records of Crea> 

tor, i. 35. 
Superposition, regular order ol^ in 

Surturbrand, brown coal of Iceland, 

i. 381, 383. 
Syringodendron, name applied to 

many species of sigillaria, i. 352. 

TiNEKarnj.!, Lanr, Zanua in coneei- 

Talory of, i, 371. 
Taylor, Mr. R. C, on fossil fbci in 

Pennsylvania, i. 340. . 
Taylor, Mr. I. C, on duty of steam 

engines, i. 398 et seq.— on benali. 

cial dispasilLon of metals, i. 413. 
Teleosaurus, genus of; established 

by St. Hilaire, i. 193— akeleton of 

from Whitby, i. 193. 
Temperature, changes indicated bj 

fossil vegetables, 341 — proofs of 

gntdual dtminution of, i. 360. 
Tertiary strala, character of, i. 66 — 

character of tlieir fossil Tegeta- 

bles, i. 341. 
Teatudo greca, recent footsteps of, 

i. 199. 
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TatraffoDolepi*, taant ipaeiM of. L 

102. 
TtMoriei, HnlluDJui and WemtrUn, 

43, 411. 
Thampsoa, Mr^ peotacrinna enro- 

peni discDTered by, i. 335. 
TbomiB, Mr. R., map uid ■ectionl 

of niiniDi' diitrict near Redruth. 

i. 4U. 
Tiedemonn, oa boQei in atar-fiib, i. 



Time, lapra of loag porioda oniver- 
aall; ndmilted, i. 91 — proof of loDg 
lapse o^ 96— proof of lapae of. 



aai. 

Torre D'Orlaodo, flthe* pcrnhed aad- 
denly at, i. 103. 

Tortoiaes, number of eiiitinir ftmi. 
liea. i. 195— dirisioiiB of fossil ditto, 
i. 195 — extent of tbsail Bpeoiee, i. 
195— toiuine specie* from Giaria, 
i, 196- foHil land apeciea, rare, i. 
197- (botalepa of in Scotland, i. 

of, i. 197. ' 



■oiinal* bUM to lb«m, i, 398— 
ainciated with development by 
Lamarck, 435. , 

Treveljan, Mr. W. C, hii diico- 
very of coprolitoa near Leitb, i. 
155. 

Trilobilea, geographical and geolo- 
KJoal diitribution of! i. 094 — ge. 
nera anil specie* of, i. 395 — his- 
tory BDd Rtrncture of, i. 395 — . 
liviDi; animal* allied to, i. 396 et 
aeq — eye*, at, i. 399 — pbyaiolo. 

ficiil inferencci from foaail eye*, i. 
03 et aeq. 
Tr;onii,fbHil.looBlitie*of,i. 196. 
TryeoD, foeail io tertinrj strata, i. 

Tucker, hir* apeoalstioa as to po*~ 
Bible existences in the interior of 
the earth, i. 53->hiB viev* of tba 
rBlations of the world to man, i. 
83. 

Tufa, calcareotu, local depositei of, 



Tours, Artesian wells in obalk ol^ i 
Townaend, Mr., on origb of sprinp, 

Tfachelipods, two section* of; csr. 
niToroui and herbiroroo*, i. 335^ 
earnivoroUB, petforala living shell*, 
1. 336 — camivoronB rare before the 
tertiary slrsta, i.. SS7— horblvo- 
rooB, eitend through all etrsls to 
the present time, i. 227- camivo. 
roue succeeded to fnuctiona of ex- 
tinct csrnivorous cephaJopod*. i. 
227, 336. f~" • '■ 

Traehyte, character and phenomena 
of, ii. 7. 

TraJ>, varioo* phenomena of; ii. 6. 

TraoBition ■erieB,hiatorT and extent 
of; i. 55 — atratai, character of their 
Cmil Tefetable*, i. 34], 

TranamuUtioD of apeoie*,- disprored 
in the case of fialw*, i. 33}— Ui». 
ory of, opposed bj trilobites and 



Tnrtlea, fbwil, L 195, 196. 

TJlodihdron, character of, 1. 357. 
Unity, geologic*! argument for the 
nnilj of the Deity, L 433, 434, 



Vu. D'Akno, bones in fresh.watei 
fbrmalton of, i. 79, 

Vapour, influence o^ in oausiug ele- 
Titions of land, i, 43. 

Vegetable*, atody of fossil im^r- 
lanl, i. 339 — recent sub-marine, 
divisions of, i. 339— fossil sub- 
marine, divisions of; i. 340 — ter- 
restrial, geological diatribatioos of, 
i. 340— remains of, preserved In 
cnal fbrmalion, i. 344 — remains of 
in transition strata, i. 129, 345— 

Senera, most abandant in coal, i. 
60 — proportion* of &miliea ia 
ooal fiffmBliaa, i. 360— remain* of, 
in aecxmdarj atrata, i. 3fi8 — re- 
mains df, in tertiuy strata, i. 38a— 
number* of fossil and recent spe- 
eies, i. 370— obaraoler* of, during 
the three gi««t geological epoqbs. 
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IMIMEX. iSl 

1 389-391— coniw^oa of with Weinbohlki lUnile, interiMtuig and 

pbyiico-theologj, i. 492, 0TerlTiD|r ehalk at, ii. 6. 

Vtiina, mineral, origin and diipni- Weu, ProleiNi, Ma iccoant of bone* 

lion of, i. 409, 411 — moit freqaent of meealherium, i. 137 — bii belief 

on early rocki, i. 410— Uieoriei re- that the megatheciam had annoar, 

apeoting origin of^ i. 411 — ippan- i. 128. 

toi for production of^ i. 435— -gra* Well*, eaiUM of riae of water ui, i. 

nitic, interHctin^ older gcanila, ii. 418. 

4— of aicnite, porphyry, terpen- Werner, hi* tbeorr of the tbrmation 

tine and gre«niton«, interteAinf of atntified roeu, i. 43 — ofveias, 

other Tocka, ii, 5 — minaral influ- i. 411. 

eace of electro-laagnetic notion in, Wheatatone, ProleMor, on crjitals 

ii. 107 — 109. prodoced b; electro-chemical ac- 

Vertebrata, rcpreMDlsd bj 'fiibea in tion, i> 419. 

the transition fbrniBtioii, L 56. Whewell, Hr., hii view of the nebn- 

Voksaneei, preient efibot o^ i. 4&. lar hypotheaia, i. 40. 



Volcanic Gircea, theii effecta on the Whitby, unmonitea &oro, i. 356, 

condition of the globe, i. 47. Wielieika, aait in tertiary formation, 

Volcanio loclui frequent in tertiary i. 63. 

■trata, L 76— of modem formation. Winds, efiect in cauiing nndulationa 

ii, 7. daring the liirmatioa of atone in 

Voltz, M., on Mentellia from Lone- Portland, i,371 — effect in farmiag- 

villa, i. 369. atrata in Bermndaa and in Com- 

Voltiia, genius of conifem in new wall, L 154. 

led sand-atone, i. 364. Witham, Mr., bis publications on fos- 
sil oonifene. i. 363, 364, 366. 

Watcbbt, nacre of ammonite* pre- Worm holes, fbsail, i. 198. 
~ served in liu at, i. 383. 
Waters, not created on tba third 

day ofMosaic cosmogony, k 30— Y*"^ Mr., on the vision of birds, 

sources of mineral arol thermal in '■ '^°- 

&ults, L 434. 

Water, its rank in geelogioBi dyna- ZaMU pangena, mode of inflore*- 

mics, i. 33 — supplied to springs by cence, 371. 

straliGed rocks, i. 63 — its a^cy Zemia spiralis, bads on tmok oC, L 

in preserving organic remains, i. 37S. 

104 — circnIalioQ of in metallic Zamia horrida, seelton of trunk of, 

veins, i. 408 — perpetual oireula- L 373. 

lion and functions of, i, 416. Zeiten, M., his description of fiissil 

Walt, bis experiments on crystalliza- pens and ink bags in Wirlembelg, 

Uon of bodies coaled slowly, L 41. i. S33. 

Webster, Mr., aection prepared by. Zoology, stud? of, indispensable to 
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